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®E  it  remembered,  That  on  the  twentieth  day  of  August,  in  the  iorty-second  year  of  the  inde 
pendence  of  the  United  States  of  America,  John  Michael  O’Connor,  of  the  said  district,  hath 
deposited  in  this  office  the  title  of  a  book,  the  right  whereof  he  claims  as  proprietor,  in  the  words 
following,  to  wit: 

“  A  Treatise  on  the  Science  of  War  and  Fortification  .  composed  for  the  use  of  the  Imperial  Po- 
41  lytechnick  School,  and  Military  Schools;  and  translated  for  the  War  Department,  for  the  use  of 
4t  the  Military  Academy  of  the  United  States:  to  which  is  added  a  Summary  of  the  Principles  and 
4i  Maxims  of  Grand  Tactics  and  Operations.  By  John  Michael  O'Connor,  Captain  of  Artillery,  and 
4i  late  Major  and  Assistant  Adjutant  General  in  the  Northern  Army.  ‘  Without  the  rivalship  of  Na- 
4i  tions,  and  the  practice  of  war,  civil  society  itself  could  scarcely  have  found  an  object  or  a  form.’ — 
4t  Ferguson  on  Civil  Society.  In  two  volumes,  with  a  volume  of  Plates  and  Maps.  Vol.  I.” 

In  conformity  to  the  act  of  the  Congress  of  the  United  States,  entitled  “  An  act  for  the  encou¬ 
ragement  of  learning,  by  securing  the  copies  of  maps,  charts,  and  books,  to  the  authors  and  propri¬ 
etors  of  such  copies 'during  the  times  therein  mentioned.”  And  also  to  an  act  entitled  “  An  act  sup¬ 
plementary  to  an  act  entitled  ‘  An  act  for  the  encouragement  of  learning,  by  securing  the  copies  of 
maps,  charts,  and  books,  to  the  authors  and  proprietors  of  such  copies  during  the  times  therein  men¬ 
tioned,’  and  extending  the  benefits  thereof  to  the  arts  of  designing,  engraving,  and  etching  historical 
and  other  prints.” 
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TO 


JAMES  MONROE, 

PRESIDENT 


OE 

THE  UNITED  STATES  OF  AMERICA. 


SIR, 

If  it  be  true  that  the  invention  of  fire  arms, 
and  the  perfection  to  which  war  has  attained,  have 
greatly  contributed  to  polish  and  civilize  mankind; 
and  that  the  improvements  of  modern  war .  form 
the  most  impregnable  rampart  of  civil  society 
against  barbarism  and  violence  ;  it  must  be  equally 
true,  that  the  means  which  have  effected  this  re¬ 
volution  in  the  foundations  of  society,  deserve  the 
admiration  and  study  of  every  enlightened  and  no¬ 
ble  mind. 

In  the  perfection  of  war,  even  the  Philanthropist 
and  the  Patriot  find  causes  of  gratulation ;  for  in 
proportion  as  it  is  improved,  its  ravages  are  miti¬ 
gated.  And  there  is  reason  to  hope  that  when  its 
principles  are  better  understood,  the  State  of  War, 
though  as  necessary  in  the  political,  as  tempests  in 
the  natural  world,  will  occur  less  frequently,  and 
will  be  accompanied  by  diminished  slaughter.  A 
just  respect  for  each  other’s  skill  and  courage,  will 
often  induce  nations  to  decline  a  severe  and  an  un¬ 
productive  contest;  and  the  history  of  mankind 
will  cease  to  be  filled  with  petty  and  indecisive 
wars. 

The  profession  of  arms  has  afforded  the  busiest 
and  grandest  scenes  of  human  virtues  and  talents, 
and  has  ever  been  considered  as  the  foundation  of 
national  virtue  and  occupation.  It  is  believed  that 
this  profession  is  the  great  chain  that  binds  toge¬ 
ther  the  several  Families  of  the  Human  Race;  and 
that  its  extinction  would  destroy  for  ever  the  bonds 
of  Civil  Society.  War  has  been  always  ranked  as 
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the  highfcst'-.desUuy  of  man j.'-ano'  its  successful 

f)ractice,AVaYThe*mlgh*ty 'source  of  the  poetry,  re- 
igion,  and  enthusiasm  of  the  ancient  world.  The 
victorious  General  became  a  god  among  the  idols 
of  his  country,  and  altars  were  raised  to  those 
who  had  defended  and  civilized  their  fellow  men. 

The  warnings  of  our  own  and  other  times,  ad¬ 
monish  us  that  the  strongest  pillar  of  national 
strength  and  union,  is  national  glory  !  and  that  the 
most  devoted  patriotism,  and  the  most  inflexible 
public  spirit,  are  quickened  into  life  by  the  triumphs 
of  our  country  and  the  achievements  of  her  heroes. 
The  name  that  can  never  die,  was  acquired  by  the 
Father  of  his  Country  in  defending  the  liberties  ol 
a  Republic  that  is  destined  to  break  the  fetters  of 
mankind. 

In  the  present  state  of  the  world,  a  competent 
knowledge  of  military  affairs,  is  what  every  Ame¬ 
rican  should  possess — for  on  the  example  and  safe¬ 
ty  of  America,  rest  the  hopes  and  happiness  of  man¬ 
kind.  Our  country  is  a  beacon  to  an  oppressed 
and  benighted  world,  and  is  the  foundation  of  the 
best  reasonings  and  fondest  hopes  of  the  philosopher 
and  patriot.  After  an  imprisonment  of  ages,  the 
human  mind  is  bursting  from  its  prison  house ;  and 
a  revolution  is  about  to  be  accomplished  in  the 
structure  of  civil  society,  by  the  silent,  but  irresisti¬ 
ble  progress  of  knowledge  and  opinion. 

To  facilitate  the  study  of  war,  the  following 
translation  has  been  composed,  and  is  most  respect¬ 
fully  dedicated  to  the  PRESIDENT  OF  THE 
UNITED  STATES,  the  most  illustrious  citizen 

OF  A  FREE  COUNTRY. 

That  You  may  long  live  to  tvitness  the  Fame  and 
Prosperity  of  the  nation,  of  whose  Power  and  Ma¬ 
jesty  you  are  the  Depositary,  is  the  ardent  wish  of 
Your  most  obedient  and 

most  respectful  servant, 

JOHN  M.  O’CONNOR 

JVew-York,  August,  1817. 
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The  following’  translation  is  presented  to  the  army  and  public,  with 
a  hope  that  its  defects  and  blemishes  will  be  forgotten  in  the  motive 
that  induced  the  translator  to  undertake  it — the  destitute  state  of  our 
country  in  military  works,  and  the  impossibility  of  supplying  ourselves 
from  England  with  works  of  merit. 

The  original  of  this  work  was  composed  in  1805  by  Colonel  De  Ver¬ 
non,  Professor  of  Fortification  in  the  Polytechnick  School,  by  order  of 
the  French  government ;  and  after  being  submitted  to  the  revision  of  a 
Board  of  distinguished  Marshals  and  Engineers,  was  by  order  of  the 
Emperor  Napoleon,  adopted  as  the  text  and  class  book  of  the  Polytech¬ 
nick  and  Military  Schools. 

A  work  of  such  an  origin,  and  with  such  sanction  and  authority,  re¬ 
quires  no  recommendation.  Its  best  eulogium  is  the  use  that  was  made 
of  it  under  a  government  whose  military  institutions  have  transcended 
all  former  efforts  of  human  power  and  genius.  It  contains  an  epitome 
of  ail  that  is  known  in  war ;  and  as  it  was  not  written  to  support  any 
particular  and  favourite  system,  it  is  believed  to  contain  the  essence  of 
all  military  truths,  divested  of  the  circumlocutions  of  writers  and  sepa¬ 
rated  from  the  errors  of  theorists. 

The  principles  that  it  inculcates,  are  derived  from  writers  of  the 
highest  authority,  and  from  the  conclusions  of  reason  and  science  ;  and 
reference  is  constantly  made  to  those  works  in  which  each  subject  is 
treated  with  more  minute  detail  and  expansion.  The  reader  is  there¬ 
fore  at  the  same  time  presented  with  a  catalogue  of  standard  works, 
and  is  saved  the  trouble  of  wading  through  all  the  rubbish  that  forages 
has  been  accumulating  upon  this  subject. 

It  appeared  to  the  translator  to  want  a  general  essay,  or  summary 
of  the  principles  and  maxims  of  grand  tactics  and  operations ;  because 
the  works  on  these  and  other  branches  of  war,  are  locked  up  in  the 
French  and  German  languages,  which  few  foreigners  understand.  He 
has  therefore  added  this  desideratum  at  the  end  of  the  second  volume  ; 
for  no  person  can  properly  understand  gland  operations,  without  a  pre¬ 
vious  knowledge  of  fortification,  which  by  its  truths  and  reasonings  pre¬ 
pares  the  mind  for  their  reception  and  comprehension. 

•  This  appendix  contains  the  bests  principles  and  maxims  of  celebrated 
writers,  such  as  Guibcrt,  Lloyd,  TcmpelholF,  and  Jomini ;  particularly 
of  the  latter,  whose  work  is  considered  a  master-piece,  and  as  the  highest 
authority.  Indeed  no  man  should  pretend  to  be  capable  of  commanding 
?nv  considerable  body  of  troops,  unless  he  have  studied  and  meditated  on 
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the  principles  laid  down  by  Jomini.  It  however  by  no  means  follows, 
that  the  man  who  understands  the  theory  of  modern  war,  can  put  it  in 
practice;  though  without  the  theory,  the  practice  must  be  bad.  Nor 
does  the  knowledge  of  French  prove  that  an  engineer  is  acquainted 
with  the  writers  in  that  language ;  though  it  may  be  safely  affirmed, 
that  no  man  can  be  an  engineer  without  possessing  the  means  of  study¬ 
ing  them — a  thorough  knowledge  of  the  written  language. 

This  translation  was  originally  undertaken  with  the  sanction  and  ap¬ 
probation  of  that  distinguished  statesman — the  Honourable  William 
H.  Crawford,  then  Secretary  of  War.  A  long  residence  abroad,  and 
a  perfect  acquaintance  with  the  organization  and  policy  of  the  monar¬ 
chies  of  Europe,  had  convinced  this  gentleman  of  the  importance  of  mi¬ 
litary  discipline  and  science,  and  of  our  want  of  translations  of  standard 
works;  and  during  his  administration  of  the  War  Department,  he  did 
much  for  the  army,  and  more  for  the  country.  By  his  retirement  from 
the  War,  to  the  Treasury  Department,  the  army  lost  an  able  and  a  vi¬ 
gorous  head. 

As  the  standard  weights  and  measures  of  France  are  founded  upon  a 
scale  that  must  sooner  or  later  be  universally  adopted  by  all  polished 
nations,  these  measures  have  been  retained  in  the  translation  ;  and  the 
equivalent  English  measures  have  been  added  in  parentheses.  A  ta¬ 
ble  is  given  in  page  22  (vol.  I.),  exhibiting  the  scale  of  French  mea¬ 
sures  ;  and  by  which  the  reader  will  be  able  to  correct  any  trifling  in¬ 
accuracy  that  may  have  occurred  in  turning  those  measures  into 
English. 

A  summary  view  of  the  war  and  peace  establishments  of  the  United 
States,  has  been  also  added;  and  it  is  hoped  that  the  notes  will  be  found 
advantageous  to  the  illustration  and  application  of  the  principles  in  the 
text,  and  that  they  will  help  to  stimulate  the  ambition  and  industry  of 
the  cadets  of  the  Military  Academy. 

The  original  French  technical  words  have  been  retained  in  paren 
theses,  to  aid  the  reader  in  consulting  French  works  ;  for  very  few  of 
these  words  are  to  be  found  in  even  the  best  lexicons. 

It  is  a  gratification  to  publicly  acknowledge  the  friendly  aid  that  I 
have  received  in  the  revision  of  the  mathematical  calculations  of  this 
work,  and  particularly  of  those  in  the  VII tb  chapter  (vol.  I.),  from  the 
learned  and  scientific  Colonel  Jared  Mansfield,  who  fills  with  honour 
to  himself  and  advantage  to  bis  country  the  Professorship  of  Natural 
and  Experimental  Philosophy  at  the  Military  Academy. 

And  1  seize  this  occasion  to  make  my  acknowledgments  to  Colonel 
William  McRee,  of  the  engineers,  for  his  friendly  and  attentive  exa¬ 
mination  of  the  chapter  ou  defilement.  It  is  with  good  reason  that 
the  government,  the  army,  and  the  country  look  upon  this  great  soldier 
and  consummate  engineer,  as  their  best  hope  and  proudest  expecta¬ 
tion. 

The  diffusion  of  military  knowledge  in  the  present  era  of  humau  af- 
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fairs,  is  of  great  importance.  W e  live  in  an  age  that  is  the  most  event 
ful  of  the  world;  and  although  hope  has  been  disappointed,  yet  there  is 
no  reason  to  despair.  The  march  of  the  human  mind  is  steady  and 
progressive;  and  like  the  motions  of  the  heavenly  bodies,  is  guided 
by  a  Hand  divine.  The  revolutions  that  we  have  witnessed,  are 
but  the  precursors  of  happier  events  ;  and  it  is  to  be  hoped  that  War, 
which  has  ever  kept  pace  with  civilization,  and  become  scientific  in 
propu. a  as  the  arts  and  comforts  of  man  have  increased,  may  be 
the  means  in  its  improved  state  of  liberating  that  world  which  barba¬ 
rous  violence  enslaved. 

The  military  institutions  of  the  United  States  are  small — they  should 
therefore  be  the  more  perfect.  The  importance  of  each  individual  in¬ 
creases  as  the  circle  narrows ;  and  the  country  expects  more  from  the 
talents  and  devotion  of  each  officer,  in  proportion  as  her  officers  are 
few.  In  colossal  armies,  there  will  be  ability  enough  in  numbers  to 
correct  the  errors  of  many ;  but  in  small  armies,  the  ignorance  of  one 
inferior  member  may  be  fatal  to  all. 

As  it  is  only  by  means  of  a  standing  army  that  the  civilization  and 
independence  of  any  country  can  be  perpetuated  or  preserved*  ;  and 
as  the  habits  of  discipline  and  subordination  are  of  more  importance  in 
modern  war,  than  strength  and  dexterity  were  among  the  ancients ;  there 
occurs  a  constant  and  imperious  necessity  of  rigorous  discipline.  “  In 
“  every  free  state  there  is  a  perpetual  necessity  to  distinguish  the  max- 
“  imsof  martial  law  from  those  of  the  civil ;  and  he  who  has  not  leam- 
“  ed  to  give  an  implicit  obedience  where  the  state  has  given  him  a  mi- 
“  litary  leader,  and  to  resign  his  personal  freedom  in  the  field  from  the 
“  same  magnanimity  with  which  he  maintains  it  in  the  political  delibe- 
“  rations  of  his  country,  has  yet  to  learn  the  most  important  lesson  of 
“  civil  society,  and  is  only  fit  to  occupy  a  place  in  a  rude,  or  iu  a  cor- 
“  rupted  state,  where  the  principles  of  mutiny  and  of  servility  being 
“  joined,  the  one  or  the  other  is  frequently  adopted  in  the  wrong 
“  placef.” 

The  army  of  a  free  country  should  be  a  Sacred  Band,  ready  at  any 
moment  to  sacrifice  their  interests  and  lives  to  the  public  weal.  Its 
officers  should  be  superior  to  the  allurements  of  indolence  and  pleasure ; 
and  they  should  ever  remember,  that  the  political  existence  of  their 
country  depends  upon  their  individual  intelligence  and  skill. 

It  is  found  by  experience  that  one  of  the  great  means  of  preventing- 
relaxation  of  discipline,  is  to  keep  the  troops  together  in  large  bodies 
upon  frontiers,  and  to  often  change  their  stations.  “  Small  bodies  of 
“  soldiers  quartered  in  trading  or  manufacturing  towns,  and  seldom  re- 
“  moved  from  those  quarters,  become  themselves  tradesmen,  artificers, 
“  and  manufacturers.  The  civil  soon  predominates  over  the  military 
“  character  ;  and  a  standing  army  becomes  corrupted}:.” 

*  Smith’s  Wealth  of  Nations,  vol.  2,  p.  166. 

f  Ferguson  on  Civil  Society,  part  1 1 1  sect.  5. 

J  The  Wealth  of  Nations,  vol  -2,  p.  164. 
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The  force  of  regulars  that  modern  nations  can  support,  is  very  small 
compared  to  the  body  of  citizens.  It  is  proved  that  the  proportion  can¬ 
not  exceed  one  soldier  to  100  citizens  without  endangering  the  ruin  of 
the  state*.  Their  efficiency  appears  to  be  in  proportion  to  their  ex¬ 
pense. 

The  necessity  and  superiority  of  a  standing  army,  are  acknowledged 
by  all  writers  whose  opinions  are  entitled  to  have  weight  in  the  regula¬ 
tion  of  human  affairs.  But  when  a  standing  army  degenerates  and 
bursts  asunder  the  sinews  of  discipline,  instead  of  a  security  against,  it 
becomes  a  lure  to  foreign  violence.  The  language  of  party  or  of  fac¬ 
tion,  has  often  exalted  militia  over  regulars ;  and  from  the  same  motives 
has  preferred  the  extravagance  of  youth  to  the  wisdom  of  age.  Let  us 
listen  to  the  most  awful  admonitions  of  history — “  The  fall  of  the  Greek 
“  republics  and  of  the  Persian  empire,  was  the  effect  of  the  irresistible 
“  superiority  which  a  standing  army  has  over  every  sort  of  militia.  It 
“  is  the  first  great  revolution  in  the  affairs  of  mankind  of  which  history 
“  has  preserved  any  distinct  or  circumstantial  account. 

“  The  fall  of  Carthage,  and  the  consequent  elevation  of  Rome,  is  the 
“  second.  All  the  varieties  in  the  fortunes  of  those  two  famous  repub- 
“  lies,  may  very  well  be  accounted  for  from  the  same  cause. 

“  The  fall  of  the  Western  Empire  is  the  third  great  revolution  in  the 
“  affairs  of  mankind  of  which  ancient  history  has  preserved  any  distinct 
“  or  circumstantial  account.  It  was  brought  about  by  the  irresistible 
“  superiority  which  the  militia  of  a  barbarous,  has  over  that  of  a  ci- 
“  vilized  nation ;  which  the  militia  of  a  nation  of  shepherds,  has  over 
“  that  of  a  nation  of  husbandmen,  manufacturers,  and  artificers.  The 
“  victories  which  have  been  gained  by  militias,  have  generally  been  not 
“  over  standing  armies,  but  over  other  militias  in  exercise  and  discipline 
“  inferior  to  themselves.  Such  were  the  victories  which  the  Greek 
“  militia  gained  over  that  of  the  Persian  empire ;  and  such  too  were 
“  those  which  in  latter  times  the  Swiss  militia  gained  over  that  of  the 
“  Austrians  and  Burgundians.” 


*  Montesquieu,  and  Dr.  Adam  Smith 


A 

TREATISE 

ON  THE 

SCIENCE  OF  WAR  AND  FORTIFICATION. 


PART  I. 

ON  THE  SCIENCE  OF  WAR  IN  GENERAL. 


CHAPTER  I. 

Military  knowledge  ;  the  coup  d'oeil ;  the  state  of  War ;  an  Army  in  general ; 

Arms,  material  and  mechanical,  4"C. 

1.  The  characteristics  of  a  soldier  are,  the  love  of  country, 
subordination,  confidence  in  superiors,  fortitude,  temperance, sold,er’ 8iC- 
and  a  strong  and  robust  constitution. 

The  officer  of  the  line  should  be  distinguished  by  a  cool  and 
reflecting  valour,  by  a  morality  of  life  proving  him  worthy  ot 
command,  by  contempt  of  riches  and  thirst  for  fame  ;  he  should 
be  skilled  in  arithmetic,  elementary  and  practical  geometry, 
drawing,  and  field  fortification. 

The  officers  of  artillery  and  engineers  should  possess  all  the 
qualifications  of  officers  in  the  line,  and  also  by  knowledge  and 
skill  in  the  arts  and  sciences,  in  all  kinds  of  drawing,  and  talent 
of  the  coup  d'ceil,  which  depends  on  their  science,  co-operate 
in  the  most  important  operations  of  peace  or  war,  and  consti¬ 
tute  an  inestimable  corps  from  which  the  sagacity  of  Generals 
may  draw  all  the  resources  productive  of  victory. 

The  general  officers  should  possess  in  an  eminent  degree, 
the  qualifications  and  talents  of  officers  of  all  arms  of  the  line, 
and  to  a  certain  extent,  those  also  of  artillerists  and  engineers  ; 
but  they  should  chiefly  excel  in  the  coup  d'ceil,  in  its  most  ex¬ 
tended  acceptation.  This  is  the  grand  talent  of  governing  men, 
and  of  reaping  the  greatest  advantages  amidst  any  circum¬ 
stances. 

2.  When  we  pass  from  preliminary  acquirements  to  the  pro-  2.  Thebranrh- 

per  materials  of  military  science,  we  distinguish  the  materials  scieaoe;  ule'n,?- 
of  the  art  from  all  that  has  relation  to  the  coup  d'oeil .  and‘"”/> 
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The  materials  comprehend  the  constitution  of  troops,  their 
armament,  manrjeuvres,  &c.  the  composition  of  armies,  military 
topography,  the  organization  of  frontiers,  encampments,  kc. 
and  in  fine  all  that  relates  to  artillery  and  fortification.  These 
various  branches  are  susceptible  of  developement  and  illustra¬ 
tion.  by  mathematics,  physics*,  and  drawing;  and  they  con¬ 
stitute  a  theory  that  is  within  the  attainment  of  all  young  offi¬ 
cers  who  apply  themselves  to  its  study. 

The  coup  (Vasil  is  the  fruit  of  genius,  of  that  union  and  as¬ 
semblage  of  talents  which  discovers  instantly  the  relations  of 
things,  and  promptly  applies  to  the  particular  case  or  occur¬ 
rence  of  the  moment,  the  general  and  theoretical  precepts  of 
science.  All  that  relates  to  this,  is  the  sublime  of  war.  It  in¬ 
cludes  the  projection  of  plans  of  campaign,  the  composition  of 
an  army  to  operate  on  a  particular  frontier,  the  conduct  of  wars 
offensive  or  defensive,  the  choice  of  camps  and  positions,  the 
rapid  investment  of  a  fortress  intended  to  be  besieged,  marches 
to  attack  the  enemy,  and  formations  of  general  orders  of  battle, 
marches  in  retreat  before  a  powerful  and  enterprising  enemy, 
&c.  kc.  This  rare  talent  is  the  gift  of  nature  to  favoured  mor¬ 
tals,  and  can  only  be  developed  by  study  and  experience. 
Military  reconnoissauces,  botanical  and  mineralogical  re¬ 
searches,  and  hunting,  teach  the  knowledge  of  a  country  in  re¬ 
lation  to  the  movements  of  armies,  and  its  attack  and  defence. 

He  who  cannot  study  nature,  and  appreciate  the  advantages 
and  disadvantages  of  infinite  varieties  of  ground,  must  never  ex¬ 
pect  to  fill  with  dignity  or  ability,  the  important  station  of  a 
General. 

3  TUe  state  or  3.  The  state  of  war  between  nations  occurs  when,  for  politi- 
war  amon*  na-  #  1 

tions;  tbe  means  cal  reasons  and  national  interests,  they  break  the  treaties  and 

of  war;  _ 

•he  cationai  conventions  that  united  them  in  peace,  and  then  finding  thein- 
force,  called  or-  .  ,  .  .  , 

wjr-  selves  with  regard  to  each  other  in  the  state  ol  nature!,  they 

*  The  word  “  physics”  is  here  used  for  brevity,  in  preference  to  natu¬ 
ral  and  experimental  philosophy. 

t  These  supposed  righls.of  the  slate  of  nature ,  agree  well  with  the  poli¬ 
cy  01  a  conquering  nation.  “  Among  the  writers  who  have  attempted  to 
“  distinguish  in  the  human  character  its  original  qualities,  and  to  point  net 
“  the  limits  between  nature  and  art,  some  have  represented  mankind  in  the  ir 
“  first  condition  as  possessed  of  mere  animal  sensibility,  without  anyexer- 
“  cise  of  the  faculties  that  render  them  superior  to  brutes,  without  any  po- 
“  litical  union,  without  any  means  of  explaining  their  sentiments,  and  even 
“  without  possessing  any  of  the  apprehen=ion;  and  passions  which  the  voice 
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have  recourse  to  force  to  decide  their  disputes.  rJ£his  force, 
thus  employed  by  one  nation  to  defend  her  interests  against 
another,  is  called  an  army. 

Military  science  requires  many  means  with  which  to  form  an 
army  :  they  consist  generally, 

1st.  In  the  union  of  bodies  of  citizens,  suitably  armed  and 
disciplined  for  attack  and  defence. 

2d.  In  artillery  generally  ;  a  powerful  arm  to  strengthen  an 
attacking  or  resisting  force. 

3d.  In  artificial  obstacles  erected  on  military  sites,  and 
which,  by  modifying  them  in  the  relations  of  attack  and  de¬ 
fence,  vary  the  powers  of  the  active  forces,  and  powerfully  in¬ 
fluence  the  results  that  an  army  seeks  to  obtain. 

4th.  In  the  departments  for  ammunition,  provisions,  hospi¬ 
tals,  forage  and  convoys. 

The  consideration  of  the  preceding  means,  gave  birth  to  the 
different  kinds  of  arms  of  which  an  army  is  composed.  These 
are  of  four  kinds  : 

1st.  The  arm  of  infantry,  divided  into  light  infantry,  and  in¬ 
fantry  of  the  line  or  battle  :  this  is  the  principal  arm,  the  basis 
of  an  army. 

2d.  The  arm  of  cavalry,  divided  into  three  species  ;  light 
horse,  dragoons,  and  cavalry  of  the  line  or  battle,  consisting  of 
carabiniers,  mounted  grenadiers,  and  cuirassiers. 

3d.  The  arm  of  artillery,  which,  in  relation  to  troops,  is  di¬ 
vided  into  horse  and  foot  artillery. 

4th.  The  arm  of  fortification  or  engineering,  including  the 
arm  of  mining. 

4.  Each  arm  has  in  all  ages  been  organized  and  equipped 
according  to  its  nature  and  the  effect  that  it  should  produce, 
whether  it  acted  detached  and  isolated,  or  combined  in  certain 
relations  w  ith  other  arms. 

The  powrer  o (every  arm  is  its  xiniteil force  in  action  against 
the  enemy.  This  power  varies  according  to  its  armament,  and 
disposition  or  order  of  battle. 

“  and  the  gesture  are  so  well  fitted  to  express.  Others  have  made  the  stale 
“  of  nature  to  consist  in  perpetual  wars,  kindled  by  competition  for  domi- 
“  nion  and  interest,  where  every  individual  had  a  separate  quarrel  with  his 
“  kind,  and  where  the  presence  of  a  fellow-creature  was  the  signal  of  bat- 
“  tie.”  Ferguson's  Civil  Society,  part  ],  sect.  1. 


The  divers 
arms  composing 
an  army;  theii 
kinds  and  spe¬ 
cies. 


4.  The  arma¬ 
ment  and  equip¬ 
ment  of  each 
arm. 


The  power  of 
each  arm. 
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of5anCarmyOS,ti°n  ^he  un'on  °f  the  kinds  and  species  of  arms  in  one  and 
the  same  mass  or  corps,  constitutes  what  is  called  an  army. 
The  proportions  or  relations  between  each  arm ,  and  the  infan¬ 
try  or  principal  arm,  is  determined  by  (Le  nature  of  the  war 
about  to  be  undertaken,  the  military  topography  of  the  coun¬ 
try,  and  other  circumstances  unnecessary  to  be  at  present  re¬ 
cited. 

an  araiy°Wer  °f  The  power  of  an  army  is  the  result  or  sum  of  all  the  powers 
of  its  component  arms  or  elements  ;  each  element  being  sup¬ 
posed  to  operate  to  the  greatest  advantage,  according  to  its  dis¬ 
position  in  the  general  order  of  battle. 

Eit  on*  of  ar®Pet,  6-  The  armies  of  all  people,  ancient  or  modern,  have  ever 
dern ;  and  tte;r  been  composed  of  light  and  heavy  troops.  Among  the  ancients, 
cavalry  was  scarcely  considered  but  as  light  troops  ;  but  in  mo¬ 
dern  armies  we  have  the  heavy  infantry  and  cavalry,  and  light 
infantry  and  cavalry. 

Their  armament  has  ever  consisted  in  missile  weapons,  wield¬ 
ed  or  cutting  and  thrusting  weapons,  and  defensive  arms.  Among 
the  ancients,  the  missiles  were  principally  used  by  the  light 
troops  ;  and  the  wielded  and  defensive  arms  by  the  heavy,  or 
troops  of  the  line.  Among  the  moderns,  missile  and  naked 
weapons  (“  les  armes  blanches ,”)  are  wielded  by  the  same 
hands  ;  and  all  the  foot  fight  with  the  two  species  of  weapons. 
Such  an  alteration  must  have  necessarily  produced  great  changes 
in  orders  of  battle. 

The  missile  weapons  of  the  Greeks  were  darts,  javelins, 
hastas*,  arrows,  and  stones.  The  missiles  of  the  Romans  were 
the  pilum,  the  hasta  of  the  velites,  the  goesum  or  Gaulish  jave¬ 
lin,  and  stones  :  those  of  the  Gauls  and  Germans  were  arrows, 
javelins,  and  stones.  The  Greek  infantry  wielded  the  pike  or 
Macedonian  sarissa  of  divers  lengths,  and  the  straight  sword  ; 
the  cavalry  were  armed  with  the  lance,  the  short  pike,  and  the 
crooked  sword.  The  Roman  infantry  fought  with  the  short 
straight  sword  and  the  hasta  triari  ;  their  cavalry  were  armed 
like  the  Grecian  cavalry.  The  Gauls  used  a  long  straight  flex¬ 
ible  sword,  and  made  great  use  of  armed  chariots.  The  first 
ranks  among  the  Germans  were  armed  with  long  handled  pikes  ; 
the  last  ranks,  and  the  cavalry,  with  lances  ;  the  German  sword, 
like  the  Gaulish,  was  long,  flexible,  and  straight.  The  buckler 


*  A  javelin  without  iron. 
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and  helmet,  the  form  and  materials  of  which  often  varied,  and 
the  cuirass  and  greaves,  were  the  defensive  arms  of  the  Greeks 
and  Romans.  The  Gauls  and  Germans  fought  naked,  with  only 
a  wicker  shield. 


w  ■  used  Dy  tne  an 

pable  of  producing  great  effects  ;  the  balista  and  catapulta,  the  cients  in  sieges. 


invention  of  which  was  suggested  by  the  bow  and  the  sling, 
were  used  to  throw  stones,  heavy  arrows,  and  other  projectiles. 

The  polybola  was  a  very  complex  machine,  to  throw  at  the  same 
time  arrows  and  stones.  These  machines,  and  the  battering- 
ram,  constituted  the  artillery  of  armies  until  the  invention  of 
fire  arms  ;  and  were,  together  with  the  moving  and  battering 
tower  (constructed  of  heavy  timber)  the  engines  employed  in 
the  reduction  of  fortified  places. 

The  arms  of  the  nations  of  the  North  when  they  conquered  The  arms  of 

,  ~  -  ....I,..  iiii  i  the  moderns  until 

the  Ixauls,  were  the  javelin,  the  double  edged  battle-axe,  the  the  invention  of 

straight  sword,  and  buckler;  their  light  troops  consisted  of  a  sun  rn"dc‘ 

feeble  cavalry,  armed  with  javelins  and  arrows.  These  nations 

preserved  after  their  conquests  their  peculiar  weapons  and 

mode  of  combat ;  but  changes  were  made  in  arms  long  before 

the  invention  of  gun-powder  and  fire  arms.  We  will  detail 

these  changes  when  we  take  a  summary  view  of  the  military 

institutions  from  the  epoch  of  the  monarchy,  to  our  own  days. 
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CHAPTER  II. 


Weapons  and  Military  Institutions,  down  to  the  epoch  of  the  in 
vention  of  gun-powder  and  fire  arms. 


;■  General  view  7.  THE  ancient9  formed  their  armies  by  a  conscription  of  all 

oi  arms  and  J  ' 

military-  inrt.tu-  the  citizens  capable  of  bearing  arms.  But  when  the  feudal 

tionF.  from  the  1  ° 

establishment  of  system  was  established  in  France,  the  barons  assembled  their 

*ne  monarchy  to  ^ 

the  invention  or  vassals  and  led  them  to  battle  under  the  banner  of  their  canton, 
fire  arms. 

These  troops  united,  formed  the  army  which  the  King  com¬ 
manded  in  person  ;  and  no  sooner  was  the  war  ended,  than  they 
returned  to  their  homes. 


s-xthcpmury  the  early  ages  of  the  monarchy,  and  under  the  Kings  of 

origins6  an-  ^irs^  race>  the  force  of  the  armies  consisted  almost  entirely 
try  of  infantry  ;  there  being  very  little  cavalry.  But  under  Char- 


Tovrards  the 
eighth  century, 
cavalry  d.  leas¬ 
es  in  reputation. 


lemagne  and  the  Kings  of  the  second  race,  the  cavalry  greatly 
increased  in  numbers  and  reputation,  and  was  the  service  to  which 
all  the  nobility  aspired.  In  a  short  time  it  obtained  such  an  as¬ 


cendancy  as  to  become  the  only  honourable  corps  ;  they  equip¬ 
ped  themselves  in  defensive  armour,  and  fought  with  the  lance. 
This  prejudice  in  favour  of  cavalry  existed  for  a  long  period. 

Institution  of  The  institution  of  knighthood  gave  birth  to  the  most  valiant, 
knighthood  to-  °  ° 

wards  the  ninth  cavalry  that  ever  flourished  ;  the  knights,  clad  in  defensive  ar- 
century  (See  .  D 

account  of  the  mour  and  wielding  the  straight  sword  and  the  lance,  fought  in 
French  militia,  3  .  °  ° 

by  Daniel )  one  close  compacted  line. 

Thecross-hr.w,  The  use  of  the  cross-bow  is  cotemporary  with  the  celebrated 
pon^  introduced  Anna  Commena  ;  hut  it  is  believed  to  have  been  known  to  the 
twelfth’  century6  ancients  :  it  was  a  perfect  bow,  shooting  its  arrows  with  ad- 
ti>p  Frtnch'mih-  niirable  aim  and  ease.  Towards  the  year  1150,  this  weapon 

tl3  ) 

began  to  be  used  by  both  cavalry  and  infantry,  and  soon  be¬ 


came  of  such  genera!  use  that  there  was  a  grand  master  of  the 
cross-bows,  as  subsequently  a  grand  master  of  artillery 


Great  change.  In  the  reign  of  Puil ip  Augustus  there  was  a  great  change  in 

in  the  arrrres  in  .  . 

toe  twelfth  cen-  the  military  torces,  which  tuen  began  to  be  kept  in  permanent 
tury,  under  Phi-  .....  .  .  ,  ,  , 

i  P  Augustus  and  pay,  discipline,  and  service.  1  he  numbers  thus  maintained, 
his  successor.  *  .  .  .  „ 

were  increased  irom  time  to  time  by  Louis  the  IX.  and  his  suc¬ 


cessors  ;  and  the  military  power  assumed  a  new  form  by  the 
obligations  of  service  and  modes  of  combat. 
oMh" 'free  cnnR  ^400,  Charles  VII.  raised  fifteen  free  companies  (“  com- 
-•anies.iD  i40o.  “  pagnies  d' crdonjiancc ,”)  each  company  of  100  lances;  and 
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each  lance  comprehending  one  lance  (  h/orsStnap**  three 

archers,  one  squire,  and  one  page.  These  fifteen'  (Companies, 
containing  each  600  men,  made  a  total  and  mixed  force  of  ca¬ 
valry  of  nine  thousand. 

Illustrious  knights  and  nobles  volunteered  in  these  companies, 
and  often  swelled  their  numbers  to  twelve  hundred  men. 

About  this  time  the  use  of  the  baronial  banner  was  abolished, 
and  the  title  of  knight  became  the  reward  of  brilliant  and  dis¬ 
tinguished  actions.  The  commanders  of  companies  and  other 
corps,  were  styled  captains. 

The  cavalry,  composed  of  gendarmes,  archers,  and  cross-bows, 
was  the  only  service  esteemed  in  those  ages  of  ignorance  ;  not¬ 
withstanding  that  the  knights  and  men  at  arms  had  often  to  dis¬ 
mount  in  battle. 

From  Charles  VII.  (in  1440),  to  the  reigns  of  Francis  I. 
Henry  II.  and  Henry  IV.  (in  1600),  there  were  many  alterations 
in  the  composition  of  the  lance  and  of  the  free  companies.  There 
were  the  heavy  armed  horsemen  or  gendarmes,  the  light  armed 
archers,  the  squires  or  pages,  and  the  volunteers,  the  light  ca¬ 
valry  cross-bow-men,  and  the  estradiot  horse.  These  latter 
were  very  light  troops,  and  were  called  in  France  the  Albaneese 
cavalry,  because  originally  Greeks  whom  Louis  XII.  brought 
into  the  kingdom.  The  estradiots  were  armed  with  broad 
swords,  maces,  and  the  arzegi  or  pike  40  decimetres  (13^  feet) 
long,  which  they  used  with  great  dexterity  on  foot  or  on  horse¬ 
back. 

Although  in  the  reign  of  Charles  VII.  (1440)  cavalry  consti¬ 
tuted  the  force  of  armies,  yet  great  pains  were  taken  to  perfect 
the  infantry  :  independent  archers  were  raised,  selected,  and 
disciplined  by  the  communes,  and  on  the  first  notice  marched  to 
the  armies,  commanded  by  captains  and  captains  general. 

In  1470  Louis  XL  perfected  these  troops,  of  whom  he  raised 
sixteen  thousand,  commanded  by  four  captains  general,  having 
each  seven  captains  under  them. 

The  independent  archers  were  abolished  by  Louis  XII.  and 
replaced  by  regularly  paid  and  maintained  infantry,  command¬ 
ed  by  the  most  illustrious  knights,  such  as  the  chevaliers  Bay¬ 
ard,  Molard,  &c.  who  in  the  Italian  wars  relinquished  the  lance 
for  the  pike,  and  accustomed  to  battle  this  new  species  of  in¬ 
fantry. 

O/S  f 
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Tlipj  egbsm^iriTtit^  soIdies' FraiocSsi.  in  Imitation  of  the  Romans, 

divided  his  infantry  into  seven  legions  of  six  thousand  men, 
each  commanded  by  six  captains,  one  of  whom  was  colonel 
commandant.  Every  captain  had  under  him  two  lieutenants, 
two  ensigns  and  sixty  centurions.  The  whole  formed  a  total 
force  of  forty-two  thousand  infantry.  It  was  at  this  period 
that  the  office  of  colonel-general  of  infantry  was  created. 

Towards  the  fifteenth  century  and  before  the  use  of  fire 
arms,  the  weapons  of  offence  were, 

1st.  ForcavaIrjr;  the  lance,  the  straight  sword,  the  dagger, 
the  bow  and  arrow,  the  cross-bow,  the  mace,  and  the  arzegi  : 

2d.  For  infantry  ;  the  straight  sword,  the  spear  or  pike  staff, 
the  battle-axe,  and  pike  ;  the  halberd,  the  partisan,  the  bow 
and  arrow,  and  the  cross  bow. 

The  defensive  weapons  were, 

1st.  For  the  cavalry  ;  the  helmet  or  head  piece,  (“pot  en  tele") 
the  cuiras,  the  coat  of  mail,  and  the  coat  of  arms  or  tunic  that 
covered  the  former,  and  the  corselet  or  light  cuiras  made  of 
wrought  iron,  &c. 

2d.  For  infantry  ;  the  capellina  or  iron  helmet,  the  mail 
jacket  fitting  close  to  the  body,  and  the  basket  shield  (“punier 
“  de  tremble.)  In  the  time  of  Francis  I.  the  foot  soldier  wore 
the  complete  corselet. 

8.  The  term  pike  is  not  older  than  the  year  1450,  though 
this  long  reaching  weapon  is  of  the  remotest  antiquity.  Its 
length  was  different  among  different  nations  :  By  the  Greeks 
and  Macedonians  it  was  called  the  sarissa,  and  was  upwards  of 
60  decimetres  (20  feet)  in  length.  Its  greatest  length  among 
the  moderns  did  not  exceed  45  to  50  decimetres  (15  a.  16i  feet^, 
and  it  was  successfully  used  by  all  the  various  nations  that  have 
been  renowned  in  arms.  The  Greeks  adopted  it  from  the 
Egyptians,  and  made  it  the  weapon  of  the  famous  phalanx  ;  and 
the  Macedonians  wielding  the  pike,  made  their  way  to  fame 
and  victory.  The  Romans  made  use  of  different  kinds  of 
weapons,  and  owed  their  successes  to  the  pilum  and  short  straight 
sword.  After  the  German  nations  had  overturned  the  Roman 
empire,  we  find  this  long  reaching  arm  among  their  cavalry 
under  the  denomination  of  lance ;  and  in  the  use  of  which  they 
became  the  terror  of  infantry.  To  defend  themselves  against 
cavalry,  several  nations  revived  the  use  of  the  pike  ;  and  it 
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was  with  this  weapon  that  the  Swiss,  attacked  on  all  sides  by 
the  Austrian  horse,  repulsed  and  defeated  them  ;  proving  by 
signal  victories  that  it  was  admirably  adapted  for  a  brave  and 
disciplined  infantry..  In  imitation  of  the  Swiss,  the  Germans, 
Spaniards,  Italians,  and  French,  successively  equipped  their 
infantry  with  the  pike  ;  and  it  continued  in  use  among  them  to 
the  beginning  of  the  eighteenth  century,  when  it  was  universally 
laid  aside  for  the  musket  and  the  bayonet. 


voj,.  i. 


18 


THE  SCIENCE  OF  WAIl 


[Part.  I. 


».  The  inven¬ 
tion  of  "un-pow¬ 
der  and  fire  arm*. 


The  first  fire 
arms  called  can¬ 
non  or  bombards, 
and  their  use  in 
1330. 


Great  quanti 
ties  of  small  ar¬ 
tillery  used  m 
arai  cs  about  the 
year  ul  1. 


CHAPTER  III. 

The  invention  of  Gun-powder  and  Fire  arms,  be. 

9.  THE  invention  of  gun-powder  and  fire  arms  forms  one  ot 
the  most  distinguished  eras,  and  obtained  a  great  and  decided 
influence  over  military  institutions,  weapons,  and  orders  of  bat¬ 
tle.  The  gradual  introduction  of  fire  arms  into  armies,  pro¬ 
duced  modifications  in  their  formation,  and  novel  principles  and 
maxims  in  tactics.  The  analysis  of  gun-powder  and  of  the 
substances  combined  in  the  fabrication  of  fire  arm-,  is  the  pro¬ 
vince  of  chemistry  applied  to  the  arts  :  the  effects  produced  by 
these  weapons,  depend  upon  mechanics. 

About  the  year  1256#,  and  during  the  crusades  of  Louis  IX. 
Roger  Bacon  discovered  the  principles  of  gtin-powder.  In 
1300,  Anebren,  a  monk  of  Fryburg,  demonstrated  by  experi¬ 
ments  the  powers  of  ignited  gun-powder,  which  naturally 
gave  birth  to  the  invention  of  fire  arms. 

The  first  fire  arms  were  constructed  about  the  year  1330, 
under  Philip  de  Valois,  and  were  called  cannon  or  bom¬ 
bards.  This  is  the  earliest  period  to  which  the  use  of  artillery 
is  ascribed.  The  first  efforts  of  metallurgy  produced  only- 
pieces  defective  both  in  construction  and  fabrication.  It  was 
necessary  in  the  infancy  of  the  art  to  familiarize  the  mind  with 
its  effects  on  a  small  scale  ;  and  history  informs  us  that  from 
1330  to  about  i 450,  cannon,  bombards  and  culverins,  were 
so  light  as  to  be  manoeuvred  by  hand.  Under  Louis  XI,  they 
were  called  hand  guns  ( cannons  de  main).  The  first  fire  arms 
weighed  from  20  to  50  pounds,  mounted  and  manoeuvred  on 
small  moveable  carriages.  The  lightest  kind  could  be  used  by 
supporting  them  on  an  iron  rest  stuck  in  the  ground  ;  they 
were  made  of  copper  and  of  wrought  iron,  and  projected  small 
leaden  balls,  and  were  probably  very  short. 

About  1411,  cannons  and  culverins  were  very  numerous  in 
armies  ;  in  sieges  the  number  of  cannon  and  bond  ards  used, 
often  equalled  three  hundred  ;  and  in  battles  it  was  common 

*  Extract  from  Sir  Francis  Bacon’s  Moral  and  Political  Essays. 
“  Ordnance  was  known  in  the  city  of  Oxydraces,  in  India,  and  was  hat 
“  which  the  Macedonians  called  “  thunder,  lightning,  and  magic  -  nd  it 
“  is  well  known  that  the  use  of  ordnance  hath  been  common  in  China 
above  two  thousand  years.”  Translator.  - 
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to  behold  two  to  four  thousand  culverins.  At  the  battle  of 
Morat  in  *414,  the  Swiss  army  had  ten  thousand  of  the  latter. 

In  these  remote  ages,  this  weapon  was  nothing  more  than  a 
large  matchlock,  very  unlike  the  culverins  of  after  times. 

The  effects  of  this  small  artillery  suggested  the  invention,  and  aPtufe^fJomY- 
was  followed  by  the  introduction  of  heavy  cannon  and  bombards  Sto  Heory'iv 
for  the  defence  and  attack  of  towns.  Some  were  made  for  this  ^l59°  ) 
purpose  in  1420  ;  and  we  find  that  a  few  heavy  cannon  and  bom¬ 
bards  were  used  as  early  as  1338.  In  the  reign  of  Charles  VI, 
about  the  year  1383,  balls  of  freestone  were  fired  from  a  spe¬ 
cies  of  short  cannon  or  mortar.  In  1378  Schwartz  instructed 
the  Venetians  in  the  use  of  cannon,  and  they  used  them  with 
success  against  the  Genoese. 

At  this  period  and  until  about  1450,  cannon  did  not  exceed 
in  weight  120  pounds,  and  were  used  to  fire  cast  iron  and  leaden 
balls.  They  were  moveable,  and  followed  the  armies.  In  the  loweiu'be  armies', 
Italian  wars  of  Charles  VIII,*  the  French  and  Venetian  armies  aboutl450 
had  field  artillery  ;  and  at  the  battle  of  Taro  (near  Parma,)  the 
Venetian  batteries  were  dismounted  by  the  French  artillery. 

In  the  dreadful  retreat  of  Charles  out  of  Italy,  in  the  same  year, 
at  the  evacuation  of  Pontremoli,  he  found  great  difficulty  in  trans¬ 
porting  his  artillery,  when  200  Swiss  offered  to  drag  his  cannon 
and  get  them  over  the  mountains.  These  facts  prove  that  the 
artillery  of  those  days  was  light,  and  kept  up  with  the  move¬ 
ments  of  armies. 

The  weight  and  dimensions  of  artillery  were  successively  ry*!*  unr*'11* 
increased,  and  in  the  reign  of  Louis  XI  (1470)  some  pieces  of  a 
prodigious  size  were  produced,  but  not  made  of  wrought  iron 
or  pure  copper.  At  first  the  pure  cast  metal  was  used  ;  but  ex¬ 
perience  soon  led  to  casting  in  alloy  or  brass.  ’Tis  of  this  metal  ^ 8p[a-,"'a1g°n 
that  all  the  land  artillery  in  Europe  is  at  present  made. 

In  the  year  1400,  cast  iron  balls  were  substituted  for  balls 
of  stone  ;  and  in  1470  there  was  cast  at  Tours  a  cannon  of 
500  pounds  caliber,  much  resembling  our  mortars  ;  it  is  related, 
that  it  threw  its  projectile  from  the  Bastile  to  Charenton. 

The  cannon  of  the  greatest  length  in  France,  was  the  Culverin 

*  On  Charles  marching  into  Rome  in  1494,  the  Tope  Alexander  VI. 
retired  to  the  castle  St.  Angelo  ;  but  no  sooner  did  he  perceive  the  French 
artillery  pointed  against  its  feeble  walls,  than  he  capitulated.  Georgi  Flu- 
ri,  deBel'  ItaV  Phillip  dtfommines,  book!.  Translator. 
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of  Nancy,  cast  in  1593,  and  was  22  feet  (23  feet  5  inches  En¬ 
glish)  long.  It  was  observed  that  its  range  was  not  greater  than 
pieces  of  the  ordinary  length. 

Distinction  be  .  During  the  reigns  of  Louis  XII,  and  Francis  I.  the  heaviest 
tn-eeu  field  ani  3  , 

bauerin* artiiie-  sie^e  artillery  was  generally  50  pounders.  And  since  the  rear 
ry  since  1350  3  J  3  J  r 

1350  there  have  been  two  kinds  of  artillery,  the  one  lor  esieg- 

ing  and  defending  fortresses,  the  other  for  the  field  of  battle. 

From  Louis  XL  (1450,)  to  Henry  II.  ^1550.  trains  of  artil¬ 
lery  were  numerous,  and  this  arm  began  io  obtain  a  preponder¬ 
ating  influence  in  all  military  operations.  But  the  civil  wars 
that  followed,  arrested  the  progress  of  the  arts  :  and  to  the 
reign  of  Henry  IV.  (1590,)  artillery  was  neglected  and  of  little 
•effect  in  battle.  At  Ivrv  the  army  of  the  league  had, only  four 
cannon,  and  the  royal  army  six. 

th^?a**s  rf  Hen*  Sully,  having  been  made  grand  master  of  artillery,  exerted  bina¬ 
ry  iv.  .1590.)  to  self  to  put  this  arm  on  a  respectable  footing,  and  to  him  it  owes 
our  own  times.  r  * 

its  first  fame,  for  the  improvements  be  introduced  in  the  material 
and  service  of  the  arm,  which  thenceforward  was  regarded  as  the 
most  powerful  weapon  in  the  reduction  of  places.  The  Spanish 
general,  count  Fuentes,  arrayed  before  Cambrai  70  pieces  of 
all  calibers;  and  towards  the  middle  of  the  16th  centtiry  (1562,': 
Queen  Elizabeth  of  England  introduced  into  her  kingdom  the 
arts  of  manufacturing  gun-powder  and  founding  cannon  in  cop¬ 
per.  Under  Louis  XIV.  (1660,)  artillery  was  enlarged  and 
perfected  in  all  its  branches. 

fi/idlSauer/.  °f  By  new  means  of  transportation,  pieces  of  heavy  calibers 
were  brought  into  the  field,  and  their  mightv  efforts  combined 
with  those  of infaDtry  and  cavalry.  The  striking  influence  of 
artillery  in  the  success  of  wars,  became  a  fresh  subject  for  mili¬ 
tary  science,  which  thereby  received  a  new  direction  in  the  ap¬ 
plication  of  its  general  principles. 

tion  aJd  eu5e*of  10.  Successive  improvements  in  fire  arms  led  to  the  perfect- 
th e 11  troops!”0**  <Dg  of  the  primitive  culverins,  and  making  them  lighter,  and  to 
ear  ya=  1520  the  invention  of  real  small  arms.  Arquebuses  of  various  kinds 
Tie  arquetuse.  were  ma(jej  and  used  for  the  defence  of  cities  :  some  were  even 
mounted  on  stocks  with  locks  to  fire  them.  The  use  of  this  last 
species  became  common  towards  the  year  1520,  during  the 
reign  of  Louis  XII.  In  firing  it  was  supported  on  a  rest.  In 
the  end  they  were  made  so  light  as  to  be  used  either  on  foot 
or  on  horseback. 
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After  the  invention  of  the  arquebuse,  which  was  ill  suited  for 
the  field,  the  matchlock  (“  mousqvct")  was  introduced,  and  from 
the  year  1567  was  much  used  in  armies.  The  first  were  so 
heavy  that  a  rest  was  necessary  to  fire  them  ;  but  they  were 
gradually  made  lighter  and  easily  handled.  The  great  or 
heavy  matchlock,  was  for  the  defence  of  towns  ;  and  the  light 
matchlock  for  field  service.  After  the  matchlock,  appeared  pis¬ 
tols  with  locks,  with  which  the  light  cavalry  began  to  be  armed. 
From  1570  the  use  of  matchlocks  and  pistols  progressively 
increased  ;  and  towards  1670  a  great  portion  of  the  infantry  were 
armed  with  matchlocks  fired  by  cocks.  In  consequence  of  the 
great  numbers  of  matchlock-men  in  the  infantry,  the  matchlock 
was  also  converted  into  a  naked  arm  (“  arme  blanche,")  by 
adding  to  it  the  bayonet,  the  wooden  handle  of  which  was 
strongly  fixed  in  the  muzzle  of  the  piece. 

Experience  having  shown  the  inconveniences  of  using  the 
matchlock,  and  the  serious  accidents  caused  by  their  lighted 
matches,  the.  Pyroballistic  weapon,  called  musket  (“  fusil")  was 
invented  in  1630,  and  from  1672  was  substituted  forthe  match¬ 
lock,  and  became  the  only  arm  of  the  infantry,  and  one  of  the 
weapons  of  dragoons. 

In  1699  the  socket  bayonet  was  fortunately  substituted  for 
that  with  the  wooden  handle,  and  thus  the  musket  and  bayonet 
became  at  the  same  time  a  missive  and  wielded  weapon. 

The  muskets  first  used  were  not  as  perfect  as  those  in  our 
days  ;  they  were  heavier  and  longer,  and  had  defects  that  were 
gradually  remedied.  They  were  greatly  deficient  in  uniformi¬ 
ty  of  caliber  and  dimension. 

The  corps  of  artillery,  constantly  occupied  in  the  perfecting 
of  arms,  devoted  unceasing  attention  to  this  principal  arm  ;  and 
at  different  periods  models  were  established,  and  the  manufac¬ 
tures  obliged  to  conform  thereto.  These  models  were  ;  that  of 
1746,  length  44  inches,  (3  feet  11  inches  English,)  and  weight 
10  pound  4  ounces  (11  pds.  English);  those  of  1754  and  1763, 
weight  10  pounds  (10  pds.  12  oz.  English)  ;  and  that  of  1766, 
weight  9  pounds  8  oz^(10  pds.  4  oz.  English).  We  distinguish 
also  the  models  of  1768,  1770,  1771,  and  1773,  weighing  9 
pounds  8  oz.  (10  pds.  4  oz.  English)  ;  that  of  1774  weighing 
10  pounds  (10  pds.  12  oz.  English)  ;  and  lastly,  that  of  1777 
weighing  9  pounds  8  oz.  (10  pds.  4  oz.  English).  The  model 
of  1777,  corrected  in  the  8th  year  (1800),  is  that  which  is  now 
conformed  to  in  the  national  manufactories. 


The  matchlock 
ami  pistol,  used 
in  1567. 


The  wooden 
handled  bayonet 
added  to  the 
matchlock,  about 
1671. 


Substitution  of 
the  pyroballistic 
musket  for  the 
inaicblook. 


Substitution  of 

the  socket  bayo¬ 
net  for  the  wood- 
en  handle,  in 
1699  and  1700. 

Models  of  the 
modern  musket* 


See  the  folh=«  • 
in?  table. 
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TAbLE  OF  THE  DIMENSIONS  OF  THE  MUSKET 
FOR  INFANTRY. 

French  Measures *. 


Diameter  of  the  bore  ...  - 

Io. 

Lines- 

7 

Po  nts 
9 

do. 

at  the  muzzle  - 

10 

do. 

of  the  artillery  musket 

9 

6 

do. 

of  the  vent-field  -  -  - 

14 

6 

do. 

of  the  artillery  musket 

14 

do. 

of  the  vent  or  touch-hole. 

hardly  1  line  -  - 

1 

do. 

of  the  ball,  1 J3  to  the  pound, 

and  weighing  7  drams  8  grains 

7 

r  of  the  infantry  musket  - 

42 1 

© 

h  of  the  artillery  do.  - 

34  V 

1  7 

9 

Length 

1  of  the  dragoon  do.  - 

40} 

u 

of  the  < 

( of  the  rifle  -  -  -  - 

24 

Ca  7 

7 

barrel 

i  of  the  blunderbuss  (“  mous- 

f  queton'’')  -  - 

28 

do. 

of  tire  pistol  -  -  -  - 

7 

do. 

Total  length  of  the  musket  and  fixed  bayonet,  6  feet  2  inches 
(6  feet  5i  inches  English). 

French  weights. 


Pounds 

OZ. 

Pds. 

OZ 

s  of  the  infantry  musket 

9 

4 

to 

9 

12 

l  of  the  artillery  do. 

8 

14 

/  of  the  dragoon  do. 

9 

4 

to 

9 

12 

V  of  the  rifle  -  -  -  - 

'  of  the  blunderbuss 

6 

9 

to 

6 

10 

^  of  the  pistol  -  -  - 

2 

10 

to 

2 

12 

Price  in  the 
8th  year, 
(1800). 


f  e  .,  •  ..  ,  ,  .  f  at  St  Etienne  34  francs, 

of  the  infantry  musket,  )  and  Lei  Charleville 

'  model  of  1 777,  f  and  yIaube"u’c,  30 francs! 

I  of  the  musqueton  or  blunderbuss,  throughout  the 
f  empire,  25  francs. 

L  of  pistols,  per  pair,  ditto,  30  francs. 

N.  B.  The  franc  is  valued  at  18J  cents. 


Table  of  the  present  system  of  French  Measures ,  with  their  value  in 
American  Measures. 


Present  Measures. 
The  m)*ridm£tre,  or  u( 
lea  fue. 

Tne  mile,  or  kilometre. 

The  perch,  or  decametre. 
The  m£tre. 

The  palm ,  or  decimetre. 
The  doigt,  or  centimetre. 


Subdivisions. 

10,000  metres,  or  10  miles. 

1000  metres, 
r' 

10  metres. 

To.ooio  o  «  °f  a  me- 
ridian  of  the  earth. 

j-  of  a  mitre,  or  10  doigls 
jijj-  of  a  mitre,  or  10  trails 
or  10  millimetres. 


Valve  in  American  Measures. 
32,809  feet  2  inches,  or  6 
miles  1)29  feet  2  inches. 
3280  feet  1 1  inches,  or  nearly 
3-5ths of  a  mile. 

32  feet  9,07  inches. 

39,3702  inches,  or  about  3i 
feet  3 

Nearly  4  inches 
Nearly  of  an  inch. 


Ancient  Measures. 
The  common  league 
The  Paris  ell  or  yard. 
The  toise. 

The  foot. 

The  inch. 

The  line. 


Table  of  values  of  the  ancient  Measures  of  France. 

Measures.  Valve  in  It ir  nen-  Measures.  Value  in  Americ 


Valve  i 
U44  mitres  44  centim 
i  mitre  1S3  millimitres. 
1  mitre  948  millimitres 
323  miliimitres. 

27  irillimitre*. 
miliifiiitres. 


American  Measures. 

5228  yards. 

3  feet  7  inches  8  lines. 

3  fee*  6  inches. 

,068  feet,  or  lyj  foot. 
1,0362^9  inches. 

,07876  inch. 
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The  other  species  of  fire  or  small  arms,  are,  the  musketoon  arm*'-— 

or  blunderbuss  (“  mousqueton”),  the  rifle  (“  carabine”'),  and  the  JiaT^aaie 
pistol.  piBto1 

The  blunderbuss  (“  mousqueton”)  is  a  kind  of  short  musket 
formerly  used  by  the  heavy  cavalry  ;  the  use  of  it  was  abolish¬ 
ed  at  the  beginning  of  the  last  war. 

The  carabine  is  cotemporary  with  the  musket  ;  there  are  se¬ 
veral  kinds,  some  for  the  use  of  part  of  the  light  infantry,  and 
others  for  the  light  cavalry.  The  pistol  is  one  of  the  ordinary 
weapons  of  troopers. 

The  naked  or  cutting  and  thrusting  weapons  of  the  moderns  The  naked  we», 

°  31  pons  of  the  mo- 

are,  the  musket  armed  with  the  bayonet,  and  swords  of  various  derns:  the  sword, 

J  and  bayonet 

kinds.  There  were  formerly  about  ten  kinds  of  swords  ;  but 

they  are  now  reduced  to  three,  as  respects  the  manner  in  which 

the  troops  should  use  them  ;  viz  : 

1st.  The  straight  sword  for  the  trooper,  dragoon,  and  heavy 
cavalry,  36  inches  long  (38^  in.  Eng.) ;  its  potver  in  attack  is 
in  the  point  or  thrust. 

2d.  The  sabre  or  curved  sword,  for  hussars,  chasseurs,  and 
horse  artillery  ;  length  30  inches  (32  in.  Eng.)  ;  its  power  in  at¬ 
tack  is  in  the  edge  or  cut. 

3d.  The  hanger  (“  le  briquet”),  for  all  the  foot ;  length  22 
inches  (23T  inches). 

All  the  defensive  armour  used  before  the  discovery  of  fire  defensive  ar- 
arms,  has  been  successively  laid  aside,  except  the  helmet  and  denis- 
cuirass,  still  used  by  heavy  cavalry  and  dragoons.  Formerly 
all  cavalry  of  the  line  wore  the  demi-cuirass,  and  the  causes  of 
its  suppression  at  the  beginning  of  the  last  war  are  unknown, 
for  this  sort  of  armour  did  not  incommode  the  horseman,  and 
gave  him  greater  confidence  in  the  charge.  But  as  all  the  caval¬ 
ry  of  the  line  are  now  composed  of  cuirassiers,  tli is  object  is  at¬ 
tained.  We  would  however  add,  that  as  the  dragoons  en¬ 
ter  into  line  with  cuirassiers,  and  like  them  charge  with  the 
point,  it  is  desirable  that  they  should  use  the  demi-cuirass, 
which  they  could  lay  aside  as  they  do  their  horses  on  dis¬ 
mounting  to  perform  the  service  of  infantry. 

The  musket-proof  cuirass,  and  the  head-piece  or  “  pot-en-  Tbe  musket 

1  11  proof  cuirass,  aurf 

tite”  are  part  of  the  stores  in  the  parks  of  artillery  and  engi-  “  pvt-en-tete.” 
Deers ;  these  are  worn  by  the  officers  and  workmen  in  tracing 
and  executing  works  under  fire  of  the  besieged,  and  especially 
when  conducting  the  saps. 

In  the  chapter  on  modern  artillery,  we  will  conclude  our  re¬ 
marks  on  the  material  of  offensive  arms. 
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CHAPTER  IV. 


Military  institutions  and  weapons  since  the  invention  a f fire  arms  : 
Rank  and  grades  ;  and  the  composition  and  force  of  the  mili¬ 
tary  power  of  France ,  fyc. 


Military  insti¬ 
tutions  anJ  wea¬ 
pons  since  the 
use  of  fire  arms, 
about  1550. 


11.  Suppression 
of  the  bow  and 
cross-bow  ;  re¬ 
placed  by  raateh- 
lock-meu.  carabi- 
mers,  and  arque- 
busiers. 


12.  Suppression 
of  the  lance,  and 
formation  of  ca¬ 
valry  into  com¬ 
panies  :  distinc¬ 
tion  between 
light  and  heavy 
cavalry. 


Carabiniers  and 
dragoons,  and 
‘‘  argoulels”  or 
troopers 


WE  are  now  at  that  important  era  when  the  constitutions  and 
w-eapons  of  armies  having  been  entirely  changed,  war  became 
a  science,  and  the  confusion  and  ignorance  in  which  the  public 
forces  had  languished,  was  dispelled  and  enlightened. 

11.  Towards  1580  the  use  of  fire  arms  became  so  universal 
that  they  supplanted  the  ancient  weapons,  and  produced  new 
species  and  denominations  of  troops.  Those  who  carried  the 
matchlock,  were  called  matchlock- men  (“  mousquetaires ”)  ;  the 
cross-how-men  were  transformed  into  carabiniers  and  arquebu- 
siers,  and  another  part  of  the  infantry  into  pikemen. 

12.  In  the  reigns  of  the  llld  and  IVth  Henrys,  towards  the 
year  1560,  the  lance  was  abolished,  and  the  cavalry  formed  in¬ 
to  companies ;  each  company  of  gendarmerie  or  heavy  cavalry 
being  headed  by  two  arquebusiers.  In  1  .>  1 0,  Louis  XII,  taking 
for  model  the  estradiot  horse  in  the  Venetian  service,  applied 
himself  to  form  some  companies  of  light  cavalry.  This  species 
of  cavalry  progressively  increased,  and  was  distinguished  from 
the  gendarmerie  or  cavalry  of  the  line.  Under  Francis  I.  and  the 
lid,  Hid,  and  IVth  Henrys,  it  was  further  increased  and  organized 
into  companies  of  light  horse,  each  company  often  having  in  its 
train  50  carabiniers  for  skirmishing.  In  the  reign  of  Louis  XIII, 
the  carabiniers  or  riflemen  were  formed  into  a  regular  corps, 
and,  together  with  the  arquebusiers,  gave  rise  to  the  dragoons 
or  mounted  infantry.  From  1550,  and  under  Henry  IV,  there 
wrnre  dragoons  in  the  armies,  and  we  trace  their  institution 
down  to  about  1 624,  when  they  were  abolished  for  a  short  time. 
In  1635  they  were  revived,  and  have  existed  ever  since  with 


different  forms  of  organization  :  their  formation  into  regiments 
took  place  in  1657. 

There  was  another  species  of  light  horse  in  the  armies,  call¬ 
ed  troopers  or  argoulets  ;  they  were  a  kind  of  hussar,  and  ha¬ 


rassed  the  enemy  and  ravaged  his  country  ;  their  arms  were  the 
straight  sword  and  arquebuse. 
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13.  After  the  bloody  battle  of  St.  Quintin,  Henry  II.  felt  the  c  ,3-  infantry 

J  ’  J  formed  into  le- 

necessity  of  putting  the  infantry  upon  a  more  permanent  and  fjOIJ655^y  HeDrjr 

respectable  footing;  he  revived  the  legions  of  Francis  I.  In 

1557  he  raised  seven  legions  or  bands  (“  baniles”')  of  6000  men 

each;  each  legion  of  15  companies  commanded  by  captains 

with  inferior  officers  :  the  legionary  chief  was  styled  master  of 

the  camp  (“  mestre  de  camp ”). 

The  legion  of  Guienne  having  been  reduced  in  1562,  Charles  ed^e^nfJrfts'ty 
IX  re-established  it  under  the  denomination  of  regiment,  which  Charles  ix,  1567 
appellation  became  common  to  all  the  legions  ;  and  since  this 
period  the  term  regiment  is  applied  to  all  corps,  whether  of  ca¬ 
valry  or  infantry,  divided  into  companies  and  commanded  by  a 
colonel  or  “  mestre  de  camp."’  In  process  of  time,  the  regi-  The  old  bands 
ments  formed  out  of  the  original  legions,  and  which  were  not  01  l0rps 
disbanded  at  the  conclusion  of  a  war,  were  called  the  old  bands 
or  corps.  The  regiments  raised  after  the  first  legions,  and 
which  were  in  part  reduced  on  the  termination  of  a  war,  were  The  little  old 
called  the  little  old  corps.  P 

14.  When  towards  the  year  1560,  the  free  companies  were  form-  u  Cavalry  and 

,  .  r  ,  infantry  arms  and 

ed  into  companies  oi  gendarmerie,  the  men  at  arms  were  clothed  equipments. 

in  armour,  and  armed  with  the  straight  sword  and  the  lance. 

The  inconveniences  of  this  long-reaching  arm  for  cavalry  of  the 
line,  were  soon  perceived,  and  it  was  almost  universally  aban¬ 
doned  In  the  time  of  Henry  IV,  there  were  very  few  lancers  ; 
and  in  the  reign  of  Louis  XIII,  the  use  of  the  lance  was  entirely 
abolished.  The  weapons  of  the  light  horse,  were  the  same  as 
those  of  the  heavy  cavalry  ;  but  their  defensive  armour  was 
lighter  :  by  degrees  the  latter  was  laid  aside,  the  heavy  caval¬ 
ry  preserving  only  the  cuirass,  the  use  of  which  in  the  infantry 
was  positively  prohibited.  The  offensive  arms  of  the  infantry 
were  reduced  to  the  matchlock,  the  pike,  and  the  straight 
sword,  which  soon  after  gave  way  to  the  bayonet. 

These  successive  changes  led  to  the  state  of  perfection  to 
which  military  institutions  and  weapons  attained  in  the  bril¬ 
liant  age  ofLouis  XIV. 

15.  After  so  many  changes,  the  able  generals  of  Louis  XIII  15.  impr0v«- 

..  1  1  1  n  •  ,  .  1  ments  in  military 

( i63o)  were  led  by  reflection  and  experience  to  propose  a  mode  institutions  un- 

V  „  .  .  ......  , .  ,  ,  .■  tier  I.OUIS  XII  l. 

of  organization  simple  111  itself,  applicable  to  a  prompt  lormation  (1035). 
of  the  national  forces,  and  of  separate  armies,  and  capable  of 
displaying  the  powers  of  a  corps  d'armee.  This  admirable  ori|in  or  the 
plan  was,  to  organize  all  the  infantry  into  units  ol  force  called  squadron. 
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Definition 

Laiuiion. 


battalions ;  and  all  the  cavalry  into  units  called  squadrons.  The 
of  battalion  is  an  unit  offeree  of  infantry,  and  is  a  mass  or  body  of 
500  to  1000  foot  acting  in  conjunction  and  concert  for  battle 
squadron*'0"  of  or  manceuvre.  The  squadron  is  an  unit  of  force  of  cavalry,  and 
is  a  mass  or  body  of  130  to  200  horsemen  fighting  or  acting  in 
,  conjunction  and  concert. 

tutionTfoarab*n-  16’  The  °Perati<>ns  of  sieges  gave  birth  to  the  institution  of 
,ad"rsan' between  grenncliers’  who  most  probably  were  originally  used  to  throw 
1667  and  .6a2.  grenades  into  the  works  of  the  enemy.  The  first  grenadiers 
were  instituted  in  1667  in  the  ci-devant  King’s  regiment,  in  the 
proportion  of  four  to  a  company;  in  1670  they  were  all  united 
in  one  company  ;  and  in  1672  and  the  following  years,  these 
select  troops  were  formed  in  all  the  regiments  in  the  proportion 
of  one  company  to  every  battalion.  The  companies  of  gren¬ 
adiers  in  the  battalions  of  a  corps  d'armee,  are  often  united  to¬ 
gether  and  formed  into  battalions,  to  strike  a  great  or  decisive 
blow  in  a  siege  or  battle. 

The  institution  of  grenadiers  originated  a  similar  institution 
in  the  cavalry,  of  carabiniers.  In  1676,  four  life-guardmen  per 
brigade  were  armed  with  carabines,  and  in  the  following  year 
the  number  was  increased  to  seventeen.  In  1 679  two  carabiniers 
were  attached  to  every  company  of  cavalry.  Marshal  Luxem¬ 
bourg  having  at  the  battle  of  Fleurus  assembled  all  the  cara¬ 
biniers  in  one  body,  and  obtained  thereby  great  advantages, 
Louis  XIV  was  in  consequence  induced  to  increase  the  number 
to  one  company  of  carabiniers  for  every  regiment  of  cavalry. 
Finally,  in  1692  all  these  companies  were  reunited  into  one 
corps  of  carabiniers,  which  since  that  time  has  not  sustained 
caTabinlere°ftlie  an)T  important  change.  The  carabiniers  carry  the  weapons  of 
both  heavy  cavalry  and  infantry;  they  are  mounted  grenadiers,  and 
adapted  for  great  and  decisive  strokes  on  foot  or  on  horse-back. 

Reflections  on  It  is  a  subiect  of  astonishment  that  the  carabiniers  should 

the  organization  J 

of  carabiniers.  have  been  united  to  form  one  corps  at  the  head  of  the  cavalry  ; 

for  if  like  grenadiers  they  are  useful  in  each  corps  d’armee,  it 
would  seem  that  each  army  or  corps  should  be  provided  with 
them,  as  with  grenadiers. 

17.  The  consti  ,  .  r  .  . 

iutions and  wea-  1 1.  We  will  now  take  a  view  ot  the  constitutions  oi  troops  at 

during0  th^ume  the  epoch  that  Turenne  and  Conde  commanded  the  armies,  and 

of  Turenne  and  .  „  ,  ....  , 

Conde,  in  1678,  astonished  Europe  by  their  victories.  1  hese  sreat  men  laid 
and  subsequent-  ,  .  .  .  .  ...  .  ,  ,  ,  . 

ly.  the  loundations  ot  military  science,  by  leaving  to  their  success¬ 

ors  the  memorable  and  numerous  results  of  their  admirable  com¬ 
binations  and  use  of  the  forces  that  they  commanded. 
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At  this  period  there  were  numerous  corps,  such  as  the  life- ..  T{'?  'orP*  °r 
1  c  >  the  king’s  house- 

guards,  the  light-horse,  the  gendarmes  of  the  guard,  the  match-  hold- 
lockmen,  the  brigades  ot'men  at  arms  or  “gendarmerie" ,  and  the 
company  of  horse  grenadiers ;  these  troops  formed  the  house¬ 
hold  of  the  king,  and  often  decided  the  fate  of  battles.  The 
matchlockmen  (“  mousqueiaires ”)  fought  either  on  foot  or  horse¬ 
back.  At  the  battles  of  Neenvinden  and  Fleurus,  they  perform¬ 
ed  prodigies  of  valour,  and  carried  by  assault  the  citadel  of  Val¬ 
enciennes.  At  the  battle  of  Cassel,  after  combating  sword  in 
hand,  they  charged  the  enemy  by  squadrons.  All  these  corps, 
with  the  exception  of  the  life-guards  and  gendarmerie,  were 
suppressed  by  the  count  de  St.  Germain. 

The  cavalry  were  divided  into  gendarmerie,  dragoons,  and  The  cavalry, 
light  cavalry,  formed  into  regiments  of  from  two  to  four  squa¬ 
drons.  The  squadron  consisted  of  three  companies  of  50  troop¬ 
ers,  one  quarter-master  (“ rnartchal  des  logis ,”)  one  cornet,  one 
captain,  and  one  lieutenant.  All  the  cavalry  were  armed  with 
the  straight  sword  or  sabre,  and  the  pistol  ;  the  dragoons  carried 
the  musket  with  the  wooden-handled  bayonet. 

The  infantry  was  divided  into  French,  and  foreign  infantry  ;  The  infantry, 
both  organized  into  regiments  of  from  two  to  four  battalions  ; 
each  battalion  of  17  companies  (including  the  grenadier  com¬ 
pany,)  and  each  company  composed  of  41  privates,  1  drummer, 

8  non-commissioned  officers  and  3  officers  ;  making  together 
902  men,  including  the  lieutenant  colonel,  and  of  whom  53  were 
officers. 

The  officers  were  armed  with  pikes  10  feet  (10|  feet  Eng.) 
in  length,  the  sergeants  with  halberds  7  feet  (7^  feet)  long  ;  4 
soldiers  were  armed  with  muskets,  12  with  pikes,  and  the  rest 
with  matchlocks.  The  grenadiers  used  the  musket  and  wooden 
handled  bayonet. 

18.  There  were  no  changes  in  the  cavalry  in  1703  ;  but  the  }?•  Theconstitu- 
infantry  sustained  some  slight  modifications.  The  battalions  oftroni13  m  itio 
were  reduced  to  13  companies,  including  the  grenadiers,  con¬ 
taining  59  men,  of  whom  3  were  officers  ;  and  the  strength  of 

these  battalions  was  G90  men,  including  40  officers.  The  offi¬ 
cers  carried  espontoons  8  feet  long  (8|  feet  Eng.),  the  sergeants 
were  armed  with  halberds  Gi  feet  long  (7  feet  Eng.),  and  the 
soldiers  with  muskets  with  the  socket  bayonet. 

19.  We  will  conclude  this  chapter  with  a  few  words  upon  lO.The romnatioo 

of  military  force* 

the  modes  in  which  nations  have  formed  their  armies.  We  in iWfereht 
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have  seen  (7.)  that  among  the  ancients,  all  the  citizens  capa¬ 
ble  of  bearing  arms  were  soldiers,  and  on  the  first  notice  assem¬ 
bled  together  to  form  the  armies.  The  ancients,  therefore,  fol¬ 
lowed  the  method  of  a  military  conscription.  When  the  bar¬ 
barians  of  the  north  had  subjugated  Furope,  and  established  the 
feudal  system,  the  people  who  had  become  slaves,  served  as 
such  under  the  banners  of  a  nobility,  whom  the  love  of  glory 
and  domination  had  rendered  warlike.  After  the  Crusades, 
and  in  proportion  as  the  French  and  other  European  monar¬ 
chies  strengthened  and  consolidated,  military  service  became 
more  regular  and  less  arbitrary.  The  chief  magistrate  of  the 
state  applied  for  soldiers  to  the  Commons,  and  left  them  the 
liberty  of  choice.  This  mode  of  recruiting  obtained  in  the 
different  states,  until  the  institution  of  the  militia  and  military 
conscription.  Towards  1720  the  militia  was  instituted  in  France 
and  in  most  other  states.  It  consists  in  procuring  by  lot  na¬ 
tional  soldiers  to  form  peace-establishment  battalions,  which 
assemble  in  time  of  war  or  commotion,  or  supply  the  daily 
losses  and  deficiencies  of  the  standing  corps,  and  increase  them 
from  the  peace  to  the  war  establishments.  By  the  conscription 
all  citizens  capable  of  bearing  arms,  are  obliged  to  serve  a  given 
time  fixed  by  law  ;  and  its  classes  are  called  to  their  standards 
The  militia  sys-  according  to  the  necessities  of  the  state.  From  1726  to  1790. 
frov.  1726 to  1790 ;  France  invariably  followed  the  system  of  militia  by  lottery, 
Toni,  and  iiaitai-  and  there  were  in  the  kingdom  in  1774,  104  provincial  bat- 
nadiers.™'’  talions,  whose  grenadier  companies  formed  11  regiments.  In 
1778  and  following,  the  militia  was  organized  into  106  provin¬ 
cial  battalions,  of  which  26  were  attached  to  the  king's  regi¬ 
ment,  to  the  staff  of  the  army,  and  to  the  artillery  :  two  bat¬ 
talions,  including  their  grenadiers,  formed  the  regiment  of 
Paris  ;  and  the  remaining  78  were  called  Garrison  Battalions. 
and  attached  to  the  78  regiments  of  infantry,  of  tv  o  battalions, 
after  which  they  were  named.  The  104  companies  of  grena¬ 
diers  formed  13  regiments  of  Royal  Grenadiers ,  of  8  companies 
each. 

The  French  mi-  Since  the  French  Revolution,  the  national  army  has  been 
i7so.S>:tem  =1LCe  formed,  1st,  by  battalions  of  volunteers  ;  2d,  by  “  requisitions ,” 
3d,  by  military  conscription.  This  method  of  recruiting  the 
armies  was  that  of  the  ancients,  and  is  consonant  with  justice  and 
the  public  interest,  it  impresses  upon  the  soldiery  a  civic 
character,  and  reminds  each  member  of  society  of  his  duty  and 
devotion  to  his  country. 
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Prussia,  Switzerland,  Holland,  and  the  Republics  of  Italy,  The  militia  of 

J  other  European 

have  adopted  the  conscription  with  modifications  arising  from  nations, 
their  lorms  of  government,  in  the  German  empire,  the  militia 
system  has  been  long  adopted,  and  the  militia  is  estimated  at 
80,000  men. 

In  England  the  militia  is  still  formed  after  the  feudal  system, 
and  amounts  to  nearly  200,000  men  of  infantry  and  cavalry. 

In  Spain  the  body  of  militia  is  formed  by  lottery,  and 
amounts  to  40,000  men. 

Russia,  Denmark,  and  Sweden,  have  each  peculiar  modes  of 
forming  their  militia.  Before  1784,  the  Russian  militia  formed 
regiments  for  guarding  the  frontiers  ;  but  they  have  since  been 
incorporated  into  regiments  for  annual  service  during  a  short 
and  fixed  term. 

20.  All  the  military  institutions  of  Europe  have  now  the  20  Modern  miii- 

J  1  tary institutions; 

same  basis,  viz:  1st,  the  same  kinds  and  speciesof  arms  -  2d  »rmies  formed  by 

r  ;  5  combining  toge- 

the  same  mode  of  armament.  All  the  powers  have  a  oermn- ther  ,he  dlffe,eDt 

1  i  arms ;  organiza- 

nent  and  organized  militia  disciplined  for  attack  and  defence  tmn  of  the 

°  %  1  *  French  army 

and  from  which  are  drawn  the  constituent  elements  to  form  an  fr°®  nsoto  isoi. 
army  destined  for  a  particular  campaign.  We  have  before 
stated  (chap.  I.  3,  4,  5,  &  6.),  the  different  kinds  and  species 
of  active  arms  that  enter  into  the  composition  of  the  armies  of 
modern  nations  ;  and  we  repeat,  that  the  infantry  is  the  princi¬ 
pal  arm,  and  by  which  all  others  arc  regulated  ;  and  that  particu¬ 
lar  armies  are  formed  by  combinations  of  the  different  arms ,  ac¬ 
cording  to  the  proportions  and  relations  indicated  by  the  plan 
of  campaign,  &c. 

Hence  it  follows,  that  the  organization  of  the  army  of  any 
one  powerful  nation,  affords  a  general  insight  into  the  forma¬ 
tion  of  all  European  armies,  regard  however  being  paid  to 
modifications  existing  in  all  armies  from  the  national  character 
and  government. 

21.  In  all  military  institutions,  ancient  and  modern,  there  “d”S,ry  rank 
have  been  grades  and  dignities,  different  among  different  na¬ 
tions  and  countries.  Formerly  there  were  in  France  various 

orders  and  dignities,  the  analogous  of  which  still  exist  among 
other  powers.  In  considering  only  the  simple  formation  of 
troops,  we  distinguish  above  the  private  soldier  the  following 
grades  ;  viz.  1st,  the  non-commissioned  officers,  designated  in 
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the  infantry  as  Sergeants  and  Corporals ,  and  in  the  cavalry  as 
“  Marechaux  des  Logis,"  and  “  Brigadiers*." 

2d.  Above  these  are  the  platoon  officers  [officieres  ordinaires ), 
entitled  in  the  infantry,  cavalry,  artillery  and  engineers,  Cap¬ 
tains,  Lieutenants,  and  Sub-Lieutenants. 

3d.  Next  above  these  are  the  superior  or  field  officers,  styled 
in  the  infantry,  Majors,  Lieutenant-Colonels  or  Chiefs  of  Bat¬ 
talions,  and  Colonels  or  Chiefs  of  Brigade  ;  this  latter  designa¬ 
tion  is  now  no  longer  used :  and  in  the  cavalry,  Chiefs  of 
Squadrons  ( Chefs  d’Escadron ),  and  Colonels  or  “  Mestres  de 
Camp." 

4th.  Above  the  field  or  superior  officers  who  command  regi¬ 
ments  or  corps,  are  the  general  officers,  including  Generals  of 
Brigade.  Formerly  they  were  called  Brigadiers  of  the  army, 
and  Major-Generals,  ( Brigadiers  des  Armees  et  .Marechaux  de 
Camp )  ;  and  the  Generals  of  Division  were  styled  Lieutenant- 
Generals. 

5th.  The  title  of  General  in  Chief  is  given  to  the  General 
commanding  an  army,  and  it  ceases  with  his  functions.  Lieu¬ 
tenant-Generals  are  the  Generals  who,  under  the  General  in 
Chief,  command  the  centre  and  wings  of  an  army. 

6th.  The  title  of  Adjutant-Commandant,  formerly  Adjutant- 
General,  is  given  to  the  field  officers  composing  the  staff  of 
armies. 

thesrld^ofcap*^  Ebe  title  of  Captain  has  always  designated  a  military  com- 
aD<t’  sub-Ueufen*  rnander.  In  the  earliest  French  military  institutions  the  name 
of  Captain  ivas  given  to  the  governors  of  cities  and  fortresses, 
and  was  then,  as  now,  used  to  distinguish  the  more  or  less 
eminent  qualifications  of  a  warrior  destined  to  conduct  military 
operations.  Charles  VII  (7.)  gave  this  title  to  the  comman¬ 
ders  of  the  free  companies  ;  and  Louis  XI  was  the  first  who 
conferred  it  upon  the  chiefs  or  leaders  of  the  corps  of  regular 
infantry.  In  the  legions  raised  by  Francis  I,  each  captain 
commanded  2000  men  ;  these  bands  or  companies  were  suc¬ 
cessively  diminished,  and  under  Charles  IX  were  reduced  to 
50  men.  At  length  in  1635,  battalions  and  squadrons  were  di¬ 
vided  into  companies  commanded  by  captains,  having  under 
them  lieutenants  and  sub-lieutenants. 

*  .Marechaux  de  Logis,  and  Brigadiers  in  the  French  cavalrj',  are  equi¬ 
valent  to  our  sergeants  and  corporals.  Thasslatop.. 
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We  have  seen  that  from  1567  the  grade  of  “  Mestre  de  Camp"  The  grades  of 

°  _  x  colonel  and  “  mei  ■ 

was  conferred  upon  (13)  the  commanders  of  legions,  when  tnde  camp." 

these  took  the  name  of  Regiments  or  Bands.  This  title  gave 
place  in  1661,  in  the  infantry  and  dragoons,  to  that  of  Colonel, 
which  was  specially  attached  to  these  corps.  And  in  1635, 
when  the  cavalry  was  organized  into  regiments,  the  comman¬ 
ders  r  f  corps  of  cavalry  took  the  title  oi  “  Mestre  de  Camp 
this  title  no  longer  exists. 

The  term  Bris;ade  is  ancient,  and  was  used  under  Louis  The  grade  of 
°  .  .  brigadier  in  the 

XIII  (1633)  in  the  Gendarmerie,  and  subsequently  to  designate  armies. 

portions  of  an  army.  Turenne  was  the  first  General  who  saw 
and  felt  the  advantages  of  uniting  several  regiments  under  one 
commander  ;  and  it  was  upon  his  recommendation  that  Louis 

XIV  in  1665  instituted  in  the  cavalry,  and  the  year  following, 
in  the  infantry,  the  office  and  rank  of  Brigadier  in  the  armies. 

The  grade  of  Major-General  ( Marechal  de  Camp )  is  very  de  Tampan.? 
old.  Before  the  reign  of  Henry  IV  there  was  a  Major-Gene-  chau'x  de  "m,p' 
ral  ( Marechal  de  Camp )  in  the  armies,  and  he  had  under  him 
assistant  Major  Generals  ( Aides  des  Marechaux  de  Camp).  The 
duties  of  the  Marechal  de  Camp  were,  the  ordering  and  regula¬ 
ting  of  marches  and  encampments,  posting  the  grand  guards, 
reconnoitring,  &c.  We  see  that  originally  this  general  officer 
exercised  the  functions  now  appertaining  to  the  Chief  of  the 
Staff  of  the  army. 

Under  Louis  XIII  and  Louis  XIV,  the  number  of  Major- 
Generals  ( Marechaux  de  Camp)  was  greatly  increased  ;  their 
duties  were  to  command  divisions  of  the  army  in  battle,  to  exe¬ 
cute  particular  operations,  invest  besieged  places,  and  take 
command  of  fortresses  that  were  threatened,  and  to  be  ever 
ready  when  on  duty  to  execute  the  orders  of  the  General.  In 
fine,  the  Marechal  de  Camp ,  or  Major-General,  was  specially 
charged  with  the  functions  of  the  Chief  of  the  Staff  in  modern 
armies. 

The  office  of  Lieutenant-General  takes  date  from  Charles  The  lieutenant- 

general. 

VII  (1430,)  and  for  a  longtime  designated  the  commander  of 
an  army  not  commanded  by  the  chief  magistrate  or  prince  in 
person  ;  and  it  was  in  this  acceptation  of  the  title  that  Turenne 
was  made  Lieutenant  General,  when  he  succeeded  Marshal 
Guebriant,  who  was  killed  in  the  army  in  Germany.  In  those 
times  the  office  was  temporary,  as  is  at  present  that  of  General 
in  Chief;  but  since  Louis  XIII  it  has  been  a  permanent  grade. 
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Originally,  towards  1635,  there  was  but  one  Lieutenant-Gene¬ 
ral  in  an  army;  but  under  Louis  XIV  there  were  many,  and 
this  grade  became  intermediate  between  that  of  Major-General 
[Alurechal  de  Camp),  and  the  rank  of  Marshal  of  France.  The 
functions  of  Lieutenant  Generals  were  then  the  same  as  in  our 
own  days  ;  they  commanded  detached  corps  of  the  army,  and 
even  armies,  and  in  general  orders  of  battle  the  wings  and 
centre 

bhai  oTVra™^  The  rank  of  Marshal  of  France  was  prior  to  the  revolution 
the  highest  and  most  honorable  military  grade  ;  and  to  be  pro¬ 
moted  to  it,  it  was  requisite  to  have  passed  through  the  grades 
of  Major-General  and  Lieutenant-General.  The  origin  of  this 
rank  is  as  remote  as  the  year  1200,  under  Philip  Augustus. 
At  that  period  there  was  only  one  Marshal  of  France  ;  but  in 
the  following  reigns  the  number  was  successively  increased, 
especially  by  Henry  IV.  Louis  XIV  augmented  the  number 
to  sixteen  in  1661  ;  and  after  the  promotions  in  1703,  there 
were  twenty  Marshals  of  France. 

The  office  of  The  office  of  chief  of  the  staff  (“  major  general”)  and  of  quar- 
eenerai  "nd’ctief ter  master  general  (“  marechal  general  des  logis ”)  take  date 
adjutant  an.?  in-  from  the  reign  of  Louis  XIV.  The  officers  holding  these  im- 
foeLtor  general.  p0rfan{  stations,  performed  under  the  orders  of  the  marechal 
de  camp,  the  functions  now  appertaining  to  the  chiefof  the  gen¬ 
eral  staff.  The  duties  of  the  chief  of  the  staff  related  specially 
to  the  infantry  in  the  field  ;  he  accompanied  the  marechal  de 
camp  to  the  encampment,  and  marked  and  distributed  the  ground 
to  the  majors  of  brigade,  posted  all  guards,  kept  the  rosters  of 
duties,  and  in  sieges  commanded  the  guards  of  the  trenches,  and 
directed  the  workmen,  &c. 

The  quartermaster  general  of  the  army  (“  marechal  des  logis 
“  de  I'armee”)  marked  and  distributed  the  ground  of  encamp¬ 
ment  for  the  regiments  of  cavalry,  for  head  quarters,  for  the 
park,  provisions,  hospital,  &c.  reconnoitred  for  the  route  and 
march  of  columns,  &c.  and  had  under  his  direction  the  captains 
of  guides  and  the  waggon  masters  (“  vague-mestres ”)  with  whom 
he  regulated  every  thing  concerning  the  baggage  and  equipages. 

Thus  are  the  gradations  of  military  rank  and  office,  the  fruit  of 

22.  The  infan-  3  J 

trv,  ;ts  torr.posi-  a£res  Qf  experience, 
tion  on  a  war  es-  ^  1 

ta .  sha  ent  from  22.  The  infantry  of  European  armies  has  been  long  divided 

1776  to  1.83;  and  J  1  ...  3 

the  coniposit.on  jnj0  infantry  of  the  line  or  battle,  and  light  infantry  ;  and  since 

of  the  other  arms  J  j  J  °  J  J 

of  the  French  1760  the  French  light  infantry  has  been  styled  rangers  (“  chas- 
mil.tary  for*:e.  °  J  °  x 
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seurs  d  /red,”)  of  which  there  was  in  every  regiment  one 
company,  organized,  like  the  grenadier  company  ;  the  latter 
was  attached  to  the  first  battalion,  and  the  former  to  the  second. 

In  1784,  six  battalions  o i li  chasseurs  a  pied"  or  rangers  were 
raised,  and  attached  to  six  regiments  of“  ckassuers  a  chevaV  or 
mounted  rangers  ;  but  by  the  organization  of  1793,  all  the  li*.ht- 
infantry  were  formed  intodemi  brigades,  which  are  now  called 
regiments. 

In  Europe,  all  infantry  is  organized  into  regiments  composed 
ot  battalions.  In  1776  the  French  infantry  was  divided  into 
French  infantry,  proper  y  so  called,  and  into  foreign  infantry. 

There  were  79  regiments  of  French  infantry,  of  which  78  were 
ot  two  battalions  each,  and  one  of  four  ;  each  battalion  was 
of  five  companies  ;  that  is,  one  of  light  infantry  or  grenadiers, 
and  four  battalion  companies.  The  battalion  company  upon  a 
war  establishment  consisted  of  2  captains,  2  lieutenants,  and  3 
3ub-lieutenants,  6  sergeants,  1  quartermaster's  sergeant  (‘‘four- 
rier,"1)  10  corporals,  3  musicians  and  150  privates;  making  a  to¬ 
tal  strength  on  the  war  establishment  of  177  men,  of  whom  7  were 
officers,  and  47  non-commissioned  officers.  The  company  of 
grenadiers  and  light  infantry  was  commanded  by  2  captains,  2 
lieutenants,  and  2  sub-lieutenants,  and  consisted  of  5  sergeants, 

1  quartermaster’s  sergeant  (“  fourrier" ,)  8  corporals,  2  musi¬ 
cians,  and  80  privates  orgrenadiers  ;  making  a  total  strength  of 
102  men,  ot  whom  6  were  officers  and  14  non-commissioned 
officers.  Hence  the  strength  of  the  battalion  was  81 1  men,  in¬ 
cluding  the  lieutenant  colonel. 

The  organization  of  the  foreign  infantry  was  the  same  as  the 
national  infantry,  excepting  the  Swiss  battalions  whose  compa¬ 
nies  were  a  little  differently  formed. 

In  summing  up  the  force  of  these  different  corps  of  infantry, 
we  have, 

Men. 

1st.  For  79  regiments  containing  160  battalions  and  79 

colonels  . , .  129  839  Strcn?,h  of  all 

’the  infantry  upoij 

2d  For  22  battalions  of  Swiss . 11,368  a  war,  esta,  li?»- 

’  meot  from  1780, 

3d.  For  1 6  battalions  of  Germans  . 12,984t0  *MB:  making 

nearly  268,000 

4th.  For  6  battalions  of  Irish .  4,870  “ieD- 

5th  For  4  battalions  of  Italians  and  Corsicans .  3,246 

6th.  For  78  garrison  battalions  of  4  companies. ...... .55-226 
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7th.  For  the  regiment  of  Paris  . .  1,622 

8th.  For  13  provincial  regiments,  of  the  artillery  and 

general  staff,  of  2  battalions  of  4  companies . 16,206 

9th.  For  13  regiments  of  royal  grenadiers  of  4  com¬ 
panies  . 10,621 


10th.  For  the  regiment  of  French  guards  of  6  batta¬ 
lions  of  5  companies,  one  of  which  grenadiers  ....  4,885 
lllh.  For  the  regiment  of  Swiss  guards  of  4  battalions 

of  4  companies,  one  of  which  grenadiers . .  2,372 

12th.  For  6  battalions  of  light  infantry  (“  chasseurs  ii 
“  pied")  or  rangers,  being  part  of  the  6  regi¬ 
ments  of  light  infantry,  and  light  horse  or  mount¬ 
ed  rangers  ;  4  companies  per  battalion,  and  each 
company  on  the  war  establishment  containing 

134  men,  including  6  officers .  3,222 

13th.  For  7  regiments  of  artillery  of  20  companies, 
and  5  companies  of  miners  ;  the  whole  consti¬ 
tuting  the  forces  of  the  corps  of  artillery,  about. . .  .12,000 

Total  268,455 


Making  the  strength  of  the  infantry  on  the  war  establishment, 
about  two  hundred  and  sixty-eight  thousand  men. 

The  cavalry  w  b  e  airea(jy  seen  that  the  cavalry  has  ever  been  of  two 
nsg from  '78°  t0  kinds,  viz.  the  light,  and  heavy  or  cavalry  of  the  line  ;  and 
these  two  species  exist  in  all  European  armies  under  the  for¬ 
mation  of  regiments  and  companies.  By  heavy  or  cavalry  ot 
the  line  (“  de  balaille"),  we  understand  the  ancient  men  at 
arms  or  gendarmerie ,  the  brigade  of  carabiniers,  and  regiments 
of  cavalry,  cuirassiers,  and  dragoons.  By  light  cavalry,  we 
understand  the  ancient  legions  and  companies  converted  into 
light  horse  (“  chasseurs  &  cheval ”),  and  the  hussars.  All  caval¬ 
ry  regiments  are  composed  of  two  or  three,  and  sometimes  four 
squadrons  ;  the  squadron  contains  one  or  two  companies,  ac¬ 
cording  to  the  different  modes  of  formation. 

In  the  interval  between  1780  and  1788,  the  cavalry  of  France 
consisted  ; — 1st,  of  4  companies  of  life  guards  ;  2d,  8  free  com¬ 
panies  forming  the  gendarmerie  corps  ;  3d,  1  regiment  of  cara¬ 
biniers,  divided  into  two  brigades  ;  4th,  30  regiments  of  caval¬ 
ry  ;  5th,  24  regiments  of  dragoons  ;  6th,  6  regiments  of  hussars  : 
7th,  6  regiments  of  mounted  rangers  (“  chasseurs  &  cheval”)--. 
forming  a  total  force  of,  viz. 
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Men . 

1st.  4  companies  of  life  guards  . . . .  1,500 

2d.  8  do.  ..  gendarmerie  .  920 

3d.  1  regiment  of  carabiniers .  1,560 

This  corps  was  divided  into  2  brigades,  each  brigade  into  5 
squadrons,  and  each  squadron,  upon  a  war  establishment, 
composed  of  150  troopers. 

4tb.  30  regiments  of  cavalry  . 20,400 


Each  regiment  of  four  squadrons  or  companies  whicli  on  the 
war  establishment  contained  169  men,  of  whom  6  were 
officers  and  14  non-commissioned  officers:  the  strength 


of  each  regiment,  including  5  superior  officers,  was  680 
men. 

5th.  24  regiments  of  dragoons . 16,400 

Their  formation  was  the  same  as  the  cavalry. 

6th.  6  regiments  of  hussars .  4,080 

Organization  same  as  the  cavalry. 

7th.  6  regiments  of  mounted  rangers  (“  chasseurs  d 

“  cheva /”) .  4,484 


Each  of  4  squadrons  or  companies,  and  each  squadron  on  a 
war  establishment  consisting  of  185  men,  including  14 
non-commissioned,  and  22  officers  and  staff ;  making  the 
strength  of  the  regiment  744  men.  -- 


Total  49,344 


Together  making  nearly  fifty  thousand  men  of  various  kinds  of 
cavalry  prior  to  1788. 


The  enumeration  of  all  the  forces  of  the  army  at  the  same 
period  gives,  viz. 

s'  Marshals  of  France  -  -  18 

I  Lieutenant  Generals  -  225 
1  Major  Generals  (“  Jlare- 


1st. < 


Officers. 


“  chuux  de  Camp”)  -  538  \  General  officers _  1,243 

i  Brigadiers  of  Infantry  -  295  [ 


I  Brigadiers  of  Cavalry  and 

Dragoons  -  -  -  -  167 


Recapitulation 
of  the  strength  of 
all  arms  in  the 
French  army  on 
the  war  establish¬ 
ment,  from  1776 
to  1788 :  nearly 
320,000  men. 


2d.  21  brigades  of  the  corps  of  engineers .  329 

3d.  Force  of  infantry,  including  the  regiments  of  artil-  Men. 

lery  and  miners  . 268,455 

4th.  Force  of  cavalry .  49,344 


Total  319,371 
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(In  tins  enumeration  Ke  do  not  include  the  corps  of  sea-coast 
fencible  cannoniers,  amounting  to  about  21,600  t nen.) 

Thus  in  the  year  1788,  the  military  force  of  France  was 
about  320,000  men. 

23  Vorma'ion  23.  In  1788  the  French  army  experienced  some  slight 

a^'d  foi ’  e  of  the  -  1 

Fru,  i.  .riryon  changes  in  its  strength  and  formation  ;  it  was  in  this  year  that 

a  war  e  tahl^li-  ©  ©  * 

n-ein  from  I7C8  the  offices  of  “  mestre  de  camp  en  second  '  and  Colonels  Gene- 

♦l  1730.  1 

ral,  were  suppressed.  After  these  alterations  the  army  remain¬ 
ed  almost  untouched  till  the  epoch  of  1793,  the  commencement 
of  the  last  war.  when  it  was  re-organized  upon  a  new  basis. 

Formation  and  The  French  infantry  retained  in  1 788  the  organization  of  light 
inianuy  on  y  e  infantry-,  and  infantry  of  the  line  or  battle.  The  regiments  ot 
mcnt  in  i<S8.  Royal  Corsicans  and  Italians,  and  the  “  corps  de  Montreal'' 
were  reduced,  and  formed  into  battalions  of  light  inlantry  or 
chasseurs  d  pied,  which  were  augmented  to  12  battalions  by  de¬ 
taching  the  6  battalions  from  the  0  regiments  of  chasseurs  a 
ckeval  or  mounted  rangers.  At  this  period  the  mass  of  infantry 
was  composed  of,  viz.  1st,  the  regiment  ot  I  rencb  guards  ;  2d, 
the  regiment  of  Swiss  guards  ;  3d,  79  regiments  ol  inlantry  of 
the  line,  of  which  one  was  of  four  battalions  ;  4tb,  I  1  regiments 
of  Swiss  infantry  ;  5th,  8  regiments  of  German  infantry  ;  6th, 
3  regiments  of  Irish  infantry  ;  7th,  1  regiment  of  infantry  of 
Liege;  together  making  102  regiments  or  206  battalions  of 
the  line:  8th,  12  battalions  of  light  infantry  or  chasseurs  dpied; 
9th,  the  provincial  militia,  effective  strength  76,000  men,  to  as¬ 
semble  in  time  of  war  to  form  the  regiments  of  royal  grena¬ 
diers,  the  garrison  regiments,  and  the  corps  attached  to  the  ar¬ 
tillery  and  general  staff  of  the  armies;  10th,  /  regiments  of  ar¬ 
tillery,  and  5  companies  of  miners. 

lorre  of  the  And  on  estimating  the  strength  of  these  different  corps  of  in- 
sreat  iv»r  e=ta-  fantry  on  the  war  establishment,  we  find  the  result  to  be.  viz. 

blnbmeDt  n  1788  '  if, 

and  1792;  a^oot  Jnen. 

ter  -  The  regiment  of  French  guards  .  4,855 

2d.  The  regiment  of  Swiss  guards  .  2,372 

3d.  79  regiments  of  French  infantry  . 131,814 

78  of  these  were  of  2  battalions,  and  1  only  of  4  battalions: 
each  battalion  consisted  of  4  battalion,  and  1  light  infan¬ 
try  or  grenadier  companies.  The  strength  of  the  grena¬ 
dier  company  was  116  men,  including  6  officers  and  14 
non-commissioned  officers.  The  company  of  light  infan¬ 
try  was  122  strong,  14  non-commissioned  and  6  officers 
inclusive.  The  battalion  companies  were  1 73  strong;  in.- 
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eluding  17  non-commissioned  and  6  officers:  the  staff  of 
a  regiment  consisted  of  26  men.  Thus  givingforthe  to¬ 
tal  force  of  a  regiment  on  the  great  war  establishment 
1,648  men. 

4th.  11  Swiss  regiments  of  2  battalions,  and  formation 

the  same  as  the  French  regiments . 

5th.  8  regiments  of  German  infantry  of  two  battalions, 

and  same  formation  as  the  French . 

6th.  3  regiments  of  Irish  infantry  of  two  battalions. . . . 

7th.  1  regiment  of  Liege  infantry . 

3th.  12  battalions  of  light  infantry  or  chasseurs  a  pied  . 
These  battalions  consisted  of  4  companies ;  the  company 
on  the  great  war  establishment  was  154  strong,  of 
whom  14  were  non-commissioned  and 6  officers:  the  staff 
of  the  battalion  consisted  of  13  men.  Thus  the  battalion 
on  the  great  war  establishment  was  629  strong. 

Oth.  The  provincial  militia  . 

loth.  7  regiments  of  artillery  and  5  companies  of 

miners . . . 

Each  regiment  of  artillery  was  of  20  companies,  &c. 


Jr 


18,128 

13,184 
4,9  14 
1,648 
7,548 


76,000 

12,000 


Total  272,523 


Thus  at  the  epoch  of  1788,  the  infantry  force  of  the  nation 
was  about  two  hundred  and  seventy  thousand  men. 

In  the  organization  of  1788,  the  cavalry  was  as  before  di*  The  cava!ry 
viued  into  light  and  heavy  cavalry  ;  the  gendarmerie,  and  five  g^nl°ract?n*ndfra[^ 
of  the  highest  numbered  regiments  of  cavalry,  were  disbanded.  1788  10  1782. 
The  sum  of  the  forces  of  the  different  corps  was,  viz. 

Men. 


1st.  4  Companies  of  Life  Guards, . 

Each  company  formed  one  squadron,  and  was  divided  into 
4  brigades:  the  company  was  291  strong,  of  which  17 
were  superior,  and  26  platoon  officers. 

2d.  The  Brigade  of  Carabiniers,  . 

The  brigade  consisted  of  two  regiments  or  eight  squadrons 
of  two  companies  :  the  squadron  was  163  strong,  including 
14  non-commissioned,  and  9  officers. 

3d.  24  Regiments  of  Cavalry,  . 12,000 

Each  regiment  was  of  three  squadrons  of  two  companies. 

The  strength  of  the  squadron  was  163  men,  the  14  non¬ 
commissioned  and  9  officers  inclusive.  The  force  of  each 
regiment  was  500  mom 


1,200 

The  total 
strength  of  the 

cavalry  on  the 
great  war  estan- 
l'shment  'it  7  s 
ami  1732;  35.8(* 

1 ,360  “>en. 
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Men. 

4th.  18  Regiments  of  Dragoons,  .  9,000. 

The  regiment  consisted  of  three  squadrons,  and  the  squad¬ 
ron  of  two  companies.  The  strength  of  the  squadron  was 
163  men,  of  whom  14  were  non-commissioned,  and  9  offi¬ 
cers.  The  strength  of  the  regiment  was  about  500  men. 

5th.  6  Regiments  of  Hussars, .  4,080. 

The  regiment  had  four  squadrons,  each  of  two  companies. 

The  strength  of  the  squadron  was  167,  including  9  officers 
and  14  non-commissioncd  officers.  Force  of  regiment 
680  men. 

6th.  12  Regiments  of  Mounted  Rangers.  ( Chasseurs  a 

Cheval.)  .  8,160. 

The  regiment  had  four  squadrons  of  two  companies.  The 
force  of  the  squadron  was  167  men,  of  whom  9  were  offi¬ 
cers  and  14  non-commissioned  officers.  The  regiment 
was  680  strong. 

Total,  35,800. 


These  details  exhibit  a  force  of  Cavalry  in  1788  of  nearly 
36,000  men;  consequently  much  inferior  to  the  previous  es- 
Recapituiation  tablishment.  If  we  recapitulate  all  the  forces  of  which  the 
forces  on  thefwar  ^rmy  was  composed  in  1788,  viz. 

es^aiiiishaieotofUi  f  Marshals  of  France, .  12.  } 

strength  309, ooo  ist.  )  Lieutenant-Generals, . 160.  >  Gen.  Officers,  672. 

i  Jlarechanx  de  Camp,  or  Major-Gen’ls.  500.  \ 

2d.  Corps  of  Engineers,  divided  into  21  brigades,  .  .  Officers,  329. 
3d.  Infantry  forces,  including  7  regiments  of  Artil¬ 
lery,  and  the  5  companies  of  Miners, . Men,  272,500. 

4th.  Cavalry  forces, .  35,800. 

Total,  309,301. 

(Note.  The  sea-coast  fencible  cannoniers  ( les  cannoniers 
gardes-edtes ),  are  not  here  included.) 

The  details  of  the  organization  of  the  French  army  at  the 
periods  anterior  to  the  last  war,  prove  that  it  was  not  stronger 
than  the  armies  of  the  king  of  Prussia  or  emperor  of  Russia  ; 
and  that  it  was  inferior  in  numbers  to  the  armies  of  the  emperor 
of  Germany. 

The  force  of  the  infantry  was  about  the  same  from  1704  to 
1792  ;  but  the  cavalry  sustained  a  reduction  of  about  12,000 
men  in  1788,  exclusive  of  the  diminution  caused  by  the  reduc¬ 
tion  of  the  king’s  household  troops  in  1775. 
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We  do  not  here  particularize  the  constitution  and  formation 
of  the  artillery  and  engineers,  because  we  shall  make  them  the 
subject  of  a  separate  chapter. 

24.  In  the  interval  between  1789  and  1793,  the  French 
army  suffered  great  reductions.  The  system  of  militia  was 
abolished;  numerous  battalions  were  levied  in  the  provinces, 
and  marched  to  the  fortresses  or  camps  on  the  frontiers.  The 
Swiss  troops  were  disbanded,  and  the  life-guards  suppressed, 
together  with  all  the  foreign  regiments  ;  and  the  army  was 
constituted  of  national  cavalry  and  infantry.  The  French 
guards  were  organized  into  three  regiments,  which  took  rank 
in  order  of  battle  :  two  more  battalions  of  light  infantry  [chas¬ 
seurs  cl  pied )  were  raised,  and  made  the  whole  number  amount 
to  14  battalions.  The  number  of  regiments  was  at  this  time 
105,  which  after  1791  consisted  each  of  two  battalions,  and 
the  battalion  ot  9  companies,  including  one  of  grenadiers.  The 
companies  were  by  law  56  strong,  3  officers  inclusive.  So  that 
in  1792  there  were  but  110,000  infantry  of  the  line,  including 
the  11  regiments  of  Swiss,  which  were  soon  after  disbanded, 
and  thus  reduced  the  infantry  to  about  100,000  men.  In  1791 
the  light  infantry  companies  or  rangers  were  suppressed  in  the 
regiments. 

This  force  of  infantry  of  the  line,  united  to  more  than  250 
battalions  of  volunteers,  was  distributed  into  brigades  to  form 
the  different  armies. 

Besides  battalions  of  volunteers,  there  were  raised  indepen¬ 
dent  companies,  and  battalions  and  legions  of  light  infantry  and 
cavalry,  which  considerably  augmented  the  light  troops.  There 
was  therefore  no  longer  companies  of  light  infantry  in  the  bat¬ 
talions  of  the  line,  from  which  all  the  light  infantry  was  com¬ 
pletely  detached  .  No  sooner  had  the  battalions  of  volunteers 
arrived  in  the  camps  and  strong  places,  than  the  inconvenience 
was  felt  of  having  two  kinds  of  infantry  of  the  line;  the  one 
accustomed  to  military  discipline  and  manoeuvres,  and  the  other 
zealous  to  acquire  discipline  and  information,  and  animated  by 
ardour  and  courage,  but  still  raw  in  all  the  branches  of  ser¬ 
vice.  In  this  state  of  things  the  government  conceived  and  exe¬ 
cuted  the  bold  plan  of  re-organizing  the  army  in  the  face  of 
hostile  armies,*  by  amalgamating  two  battalions  of  volunteers 


The  artillery 
and  engineers. 


2a.  Constitution 
of  the  French  ar¬ 
my  :  formation 
of  forces  of  the 
afferent  kinds 
and  species  of 
arms,  from  1791, 
17n2.  and  1793,  to 
180.1. 


*  This  was  not  the  first  attempt  to  organize  an  army  in  the  face  of  the 
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with  every  one  battalion  of  regular  infantry  of  the  line  The 

new  corps  thus  created  were  of  three  battalions,  and  called 

Demi-Bngaaes  of  infantry  of  the  line,  and  commanded  by  a 

Chief  of  B rigo.de ;  and  each  battalion  was  commanded  by  a 
The<leroi-brig  *  * 

tide  of  the  l  ue,  lieutenant-colonel,  st\rled  Chief  of  Battalion.  The  comman- 

and  the  subst'tu-  . 

tion  of  ch  ef  of  dants  of  the  regiments  of  cavalry  took  also  the  title  of  Chief  of 
br-iade  and  ch  et  .  .  ,  n 

O'  attaiiou,  for  Brigade  •  and  these  new  denominations  extended  through  an 

the  title*  of  ro 

lone i  and  lieute  corps  of  the  army, 
oant-colooel. 

r he  Swiss  regiments  having  been  disbanded,  there  were 
188  battalions  of  the  line  received  into  the  demi-brigades,  un¬ 
der  the  new  organization. 

Organization  or  The  law  of  the  12th  August,  1793,  regulated  the  organiza- 
the  u'opjinto  ist  tion  of  the  infantry  of  the  line  into  198  demi-brigades.  In 
demi-bngades.  ^js  formation,  which  is  of  great  simplicity,  the  battalion  of 
about  700  men,  was  taken  according  to  the  old  mode,  as  an  unit 


of  force. 

Composition  Each  demi-brigade  was  composed  of  three  battalions,  desig- 
a<ieoef  th^enbit  nated,  first,  second,  and  third  ;  and  taking  rank  in  line  from 
la) ions.  right  to  left. 

Each  battalion  consisted  of  9  companies,  (one  of  grenadiers, 
and  eight  battalion  companies,)  numbered  from  right  to  left  in 
the  order  of  battle. 

Formation  of  Each  company  of  grenadiers  was  commanded  by  a  captain, 
battaifonrcompa^  a  lieutenant,  a  sub-lieutenant,  and  8  non-commissioned  offi- 

nies;  the  platoon, 
bficfion,  &  squaJ.  Cers. 

Each  battalion  company  was  commanded  by  3  officers  and 
11  non-commissioned  officers.  It  must  be  observed,  that  the 
company  in  the  order  of  battle  is  called  platoon. 


enemy  ;  nor  will  it  be  the  last.  In  the  year  1775,  General  Washington 
dissolved  one  army  of  militia  and  organized  another  almost  under  the 
cannon  of  the  British  army  in  Boston  ;  and  what  is  worthy  of  remark,  the 
British  were  superior  in  numbers,  quality  of  troops,  and  in  artillery,  arms 
and  ammunition,  of  all  of  which  our  army  was  lamentably  destitute.  It 
cannot  be  doubted,  that  if  General  Gage  could  have  shaken  off  the  panic 
of  Breed’s  (Bunker’s)  Hill,  and  marched  out,  the  American  army  must 
have  been  overwhelmed  by  immensely  superior  numbers,  discinline  and 
■weapons.  General  Washington  calculated  on  (he  man,  as  well  as  on  the 
spirit  and  circumstances  of  the  cause. 

In  the  war  of  the  Revolution,  this  attempt  to  re-organize  an  array  in 
the  face  of  an  enemy  of  superior  force,  was  frequently  repeated,  and  with 
success.  It  was  attem  ’ted  in  consequence  of  dire  necessity  ;  and  it  suc¬ 
ceeded — because  of  the  ignorance  and  incapacity  of  the  British  Generals. 
It  is  therefore  to  he  admired,  not  to  be  imitated.  Traitsi.ator. 
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The  platoon,  or  company  of  grenadiers,  was  divided  into 
two  sections,  and  the  section  into  two  squads. 

The  platoon,  or  battalion  company,  was  divided  into  two 
sections,  and  the  section  into  three  squads. 

Each  section  was  commanded  by  a  sergeant,  and  each  squad 
by  a  corporal. 

The  same  law  attached  to  each  demi-brigade  a  company  of  pam^o/cannoT 
Tolunteer  cannoniers  75  strong,  of  whom  66  were  privates  or  ieri'J 
cannoniers  ;  and  this  company  of  artillery  was  to  serve  six 
field  pieces.  Jtut  as  this  plan  was  abandoned  as  vicious  and 
inconvenient,  we  shall  not  take  it  into  view  in  our  estimates. 

The  three  following  Tables  exhibit  all  the  details  of  the  for¬ 
mation  and  strength  of  a  demi-brigade. 

The  force  of  the  demi-brigade  of  infantry  of  the  line  being  strength  of  the 

J  °  infantry  of  the 

2356  men,  hence  this  organization  of  198  deml-brigades  pro-  l  ne  m  >793- 
Juced  a  force  of  460,000  men. 

A  short  time  after  this  first  organization,  there  were  some  Alterations  in 
slight  changes,  as  well  in  the  number  of  demi-brigades,  as  in  organization, 
their  primitive  formation. 

For  the  8th  year  (1800)  the  number  was  reduced  110  demi-  or  the  number 
brigades,  each  composed  as  before  of  9  companies,  including  from^w'intoTsn^ 
one  of  grenadiers  ;  but  the  strength  of  the  battalion  was  in-  motion  intoneum* 
creased  to  1067  men,  including  officers. 

Each  company  of  grenadiers  was  90  strong  ;  and  each  bat¬ 
talion  company’s  force  was  120  men. 

The  platoon  was  divided  into  two  sections,  and  the  section 
into  four  squads,  both  in  the  grenadier  and  battalion  compa¬ 
nies. 

The  three  following  Tables  exhibit  all  the  details  of  the  for¬ 
mation  of  the  company,  battalion,  and  strength  of  the  demi- 
brigade 
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TABLL, 

Exhibiting  the  formation  oj  a  Battalion  Company. 
CAPTAIN. 

Platoon. 


FIRST  SECTION. 
Lieutenant. 


SECOND  SECTION. 
Sub-Lieutenant. 

sergeant-major. 

Quarter-Masier’s  Sergeant  (Foru  rier' 
SQUADS. 


I  Serg 


1st  2d 
I  st  j  2d  (3d 
1 2  1 13]  13 

Is  177177 


2  Sergl3  Serg  [4  Serg 
3d  4th|5tli  6tlij7tk  8th 


ith.5thl6tli  th 


13  {13 

77  ;77 


13  13 

77  77 


8  th 
13 

77 


Corporals . the 

Privates . 

Strength  of  each  squad, 

Strength  of  8  squads, . Ill  Men. 

Non-commissioned  officers  and  music,.  .  8 

Officers, . .  3 

Total  strength, .  122 


TABLE, 

Exhibiting  the  formation  of  a  Company  of  Grenadiers. 

CAPTAIN. 

Platoon. 


FIRST  SFCTION. 

Lieutenant. 


SECOND  SECTION. 

Sub-Lieutenant. 

SE'  GEANT-MAJOR. 

Quarter- .Master’s  Sergeant  ( F ourrier ). 
SQUADS. 


1  Serg 

2  Serg 

3  Serg 

4  Serg 

lst!2d 

3d  4th 

5th  6th 

7  th 

8th 

1  st  ■  2d 

3dl4th 

5thjt>tb 

7  th 

8th 

8  9 

9  |9 

Q  9 

J  r 

9 

9 

9  10 

ID  10 

10  10 

To 

7o 

Corporals . the 

Grenadiers . 

Strength  of  each  squad, 

Strength  of  8  squads, . 79  Men. 

Non-commissioned  officers  and  music,  .  .  8 
Officers, . 3 

Total  strength,  . 90 
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TABLE, 

Exhibiting  the  strength  of  a  Demi-Brigade  or  Regiment 
of  Three  Battalions. 

STAFF. 


Chief  of  Brigade,  or  Colonel 
Chiefs  of  f  attalions 
Adjutants  ( Adjuduns-M ajors) 
Quarter-Masters  .... 
Sergeants-Major  of  Battalion 
Surgeon  and  Assistant  Surgeons 

Drum  Major  . 

Drum  Corporal  ..... 

Musicians . 

Master  Workmen  .... 


J  Officers. 


BATTALIONS. 


Captains  .  .  - 

Lieutenants  . 

Sub  Lieutenants  . 
Sergeants  Major 
Quarter  Masters’ 
Sergeants(Fowr 
tiers')  . 

Sergeants  . 
Corporals  . 
Grenadiers 
Privates  . 
Drummers 
Strength  of  each 
Battalion 
Total  .  .  . 


1st 

2d 

S  d 

Total 

9 

9 

9 

27] 

9 

9 

9 

27 

9 

9 

9 

27 

9 

9 

9 

27' 

9 

9 

9 

27 

36 

36 

36 

108 

72 

72 

72 

216 

71 

71 

71 

213 

824 

824 

824,2472 

18 

18 

18 

54- 

1066 

1066 

1066 

3198 

Total  strength  of  the  Demi-Brigade 


Soldiers 


20 


3117 


9°  |3137 
3227  Men 


Number  of  Combatants .  3203 


By  this  organization  the  Demi-Brigade  was  3227  strong,  of 
whom  3200  were  combatants:  therefore  110  Deim-Brigades 
give  354,970  men,  of  which  about  352,000  are  combatants. 

The  Brigade  was  formed  by  the  union  of  two  Demi- Brigades 
in  the  order  of  battle,  commanded  by  a  General  of  Brigade  : 
this  title  was  substituted  for  that  of  Marech.nl  d$  Camp.  he 


Strength  of  tfie 
Detoi- Brigade 
and  "i  the  l 10 
Demi  Brigades  of 
the  line;  U54,u70 
men. 

The  Brigade  and 
Brigadier-fierf 
ral. 
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strength  of  the  force  of  the  brigade  is  6454  men,  of  whom  about  6400  are 
brigade. 

combatants. 

The  division  of  A  Division  of  Infantry  of  the  Dine,  is  the  union  of  two  bri- 

infantry  of  the  .  .  . .  J  ~  ,  J  ,  ’ 

line  of  i2t8oo  gades  in  line,  under  the  command  of  a  General  of  Division 
Combatants ;  and  *  J 

the  Geuerai  «f  this  title  was  substituted  for  that  of  Lieutenant  General. 

division. 

The  complete  In  another  place  we  will  treat  more  fully  of  the  complete  di- 
division.  ....  J  1 

vision,  which  is  a  combined  corps,  and  an  integral  part  of  a 

grand  army  operating  in  a  campaign. 

fainrv  ai'd^its  or-  ^t  ^e  commencement  of  the  last  war  there  were,  as  we  be- 
demi-bn°gadesOa0  ^ore  (23>)  showed,  twelve  battalions  of  light  infantry  or  Chasseurs 
a  pied,  and  many  other  special  corps  were  raised  on  the 
breaking  out  of  the  war.  In  1793  all  these  corps  were  consi¬ 
dered  proper  materials  wherewith  to  form  demi-brigades  of 
light  infantry,  which  were  accordingly  formed  of  battalions  ot 
volunteers,  in  the  same  manner  as  the  infantry  of  the  line.  This 
organization  was  undertaken  during  a  most  active  war,  and  re¬ 
quired  time  to  be  completely  executed.  It  produced  thirty 
demi-brigades,  foi-med  into  battalions  and  companies  like  the 
infantry  of  the  line  ;  each  battalion  of  nine  companies,  one  of 
which  was  riflemen  {Carabiniers)  formed  like  the  Grenadier 
Companies. 

strength  of  the  The  light  demi-brigade  being  of  the  same  strength  as  the 

light  demi-bri-  .  .  .  .  ,  -  , 

Bade,  and  of  the  demi-brigade  ol  the  line,  that  is,  3227  strong  or  3200  combat- 

30  light  infantry  ...  ,  ,  .  .  .  .  _  _ 

demi-brigades.  ants,  these  thirty  demi-brigades  give  a  force  of  96,810  men.  or 
96,000  combatants. 

thJ0tinfantrCe  of  adding  together  the  forces  of  these  two  kinds  of  infantry, 
taryFrenCower"  we  ^°l-al  strength  of  the  infantry  from  the  8th  year 

448000  "combat- to  (1800  to  1804),  was  about  451,780  men,  of  whom 

ant*  448,000  were  combatants. 

The  cavalry.  The  cavalry  was  not  during  the  last  war  placed  on  such  a 

its  formation  and  -  ,  .  r  1 

force  from  1800  iormitlable  tooting  as  the  infantry;  all  the  operations  were 
based  upon  the  powers  of  this  latter  arm,  to  which  all  others 
should  be  subordinate. 

V;Jdse0f  tavlfry'  cava^r7  is  now  divided  into  several  kinds,  deriving  their 

origin  from  those  primitive  military  institutions  that  we  have 
passed  in  review. 

1st.  The  heavy  or  cavalry  of  the  line,  comprehending  the  ca¬ 
valry  proper,  the  cuirassiers,  and  the  carabiniers. 

2d  The  dragoons,  a  species  of  mounted  infantry  who,  like  the 
Cavalry,  enter  into  line. 
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3d.  The  light  cavalry,  comprehending  the  hussars,  and  chas¬ 
seurs  or  light  horse  or  rangers. 

The  cavalry  in  general  is  organized  in  units  of  force  orsqua-  ca^™fn\0onsqu°[ 
drons  ;  each  squadron  consisting  of  two  companies,  and  three  bHgade^ud "re¬ 
squadrons  making  a  regiment.  ,  serves. 

The  uniting  of  2  to  4  regiments  in  order  of  battle,  consti-  The  brigade, 
tutes  a  brigade. 

A  reserve  of  cavalry  is*a  body  of  10  to  12  regiments,  about  The  reserve. 
6000  strong,  commanded  by  a  General  of  Cavalry,  and  is  always 
accompanied  by  a  company  of  horse  artillery. 

In  1791  the  regiments  of  cavalry  and  dragoons  were  formed 
of  three  squadrons  of  three  companies  each  ;  those  of  chas¬ 
seurs  and  hussars  were  of  4  squadrons.  But  in  1793  and  to 
1804,  the  formation  of  the  cavalry  was,  as  we  are  about  to 
detail. 

The  brigade  of  carabiniers  is  composed  of  2  regiments  of  4  ca^hi  ierf*coin- 
squadrons,  of  the  same  formation  as  the  cavalry.  These  regi-  g",neednt°f.twotortaj 
meats  were  each  703  strong,  of  which  C96  were  mounted,  and  ^rc,e33i40c6o^“ba“l 
including  28  officers.  Therefore  the  force  of  the  brigade  was  ants- 
1400  men,  of  whom  1390  were  combatants. 


pany  about  85  strong,  including  officers  :  consequently  the  or  ulus  com- 
strength  of  a  regiment  was  531  men  or  524  horsemen,  of  whom 
515  are  combatants.  Therefore  the  total  force  of  the  25  regi¬ 
ments  is  13,273  men  or  12,875  combatants. 

The  following  table  exhibits  the  formation  and  strength  of  a 
cavalry  regiment  of  three  squadrons  :• — 
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TABLE, 

Showing  the  composition  and  strength  of  a  Regiment  of 
Cavalry  of  three  squadrons. 

STAFF. 


Chief  of  brigade,  or  Colonel 
Chiefs  of  squadrons 
Quarter  Master  (Quartier  Mai- 

tre ) . 

Chief  Surgeon  . 

Assistant  Surgeon  . 

Sergeants  Major  . 

Farrier  or  Veterinary 
Master  Saddler  .  . 

Master  Armourer 
Master  Taylor  .  . 

Master  Boot-maker 
Master  Breeches-maker 
Chief  Trumpeter  ( Brigadier 
Trompelte ) 

Trumpeters  .  . 


SQUADRON. 

Captains . 21 

Lieutenants . 2  > 

Sub-Lieutenants  .  .  .  .  2 ) 

Sergeants  Major  (Marechaux 
des  Logis  en  Chef)  ...  2 

Sergeants  (Marechaux  des  Lo- 

g<s) . .  4 

Quarter  Masters  Sergeants 
(Brigad  ers  Fovrriers)  .  .  2 

Corporals  ( Brigadiers )  ...  8 

Troopers,  including  2  black¬ 
smiths  or  shoeing  farriers  148 


Officers  ITroopers 


15 


164 


Total  strength  of  the  ^  men, 
squadron  $  horses, 


170 

164 


Total  strength  of  regiment,  j 


men,  531 
horses,  524 


18 


24 


492 


507 


22  officers, 
502  troopers. 


Number  of  combatants,  515 


The  20  re»i 
ments  of  dra- 


The  20  regiments  of  dragoons  were  formed  of  4  squadrons 
goons  ofJl i  squa-  each  ;  the  squadron  of  two  companies,  and  the  company,  in- 
totai  force =  or  eluding  officers,  114  strong,  of  which  110  w-re  mounted. 
Hence  the  strength  of  a  regiment  was  943  men,  of  whom  938 
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were  mounted  ;  and  the  20  regiments  gave  a  total  force  ot 
18,860  men  ;  but  of  this  number  only  18,760  were  mounted. 

The  regiments  of  mounted  rangers  or  light  horse  ( chasseurs ), 
were  like  the  dragoons  of  4  squadrons  of  two  companies ; 
making  in  the  25  regiments  23,575  men,  or  23,450  horsemen. 

The  regiments  of  hussars  were  like  the  chasseurs  of  4  squa¬ 
drons  ;  and  the  12  regiments  gave  a  total  force  of  1 1,316  men 
or  1 1 ,256  horsemen. 

The  following  table  shows  the  formation  of  a  regiment  of 
dragoons  or  light  cavalry  of  4  squadrons  : — 


TABLE, 

Showing  the  Composition  of  a  Regiment  of  Dragoons  of 
four  squadrons. 


STAFF. 


1] 

A'" 


220 


Total  of  the  squadron,  j 


men,  228 
horses,  228 

Totals  .  .  . 

$  men, 


943 


Chief  of  brigade  or  Colonel  . 

Chiefs  of  squadrons  .  .  . 

Quarter  Master  (fiuartier  Mai- 

tre ) . 

Chief  Surgeon . 1  >  not 

Adjutant . 2  \  mounted 

Sergeants  Major . 2  ^  mount- \ 

Farrier  or  Veterinary  ...  1  ^  ed.  / 

Master  Workmen  ...  4  not  mounted  > 

Chief  Trumpeter  ....  1  ^  mount- 1 

Trumpeters . 16}  ed.  J 


SQUADRON. 

Captains . 21 

Lieutenants . 2  \ 

Sub-Lieutenants . 4  ) 

Sergeants  Major  ( Marechaux 
des  Logis  en  Chef )  ...  2 

Sergeants  ( Marechaux  des  Lo¬ 

gis)  . 8 

Quarter  Masters  Sergeants 
( Brigadiers  Fourriers)  .  .  2 

Corporals  ( Brigadiers )  .  .16 

Dragoons .  192 


Officers 


Dragoons 


32 


24 


880 


39 


904 


Total  of  the  regiment  j  horsemen,  938  < 


38  officers, 

}  900  dragoons. 

Number  of  combatants, ...... .91 9 


The  25  regi¬ 
ments  ofchasst  UTS 
a  chtval  of  4  squa- 
drcos  each,  and 
2.  400  combat¬ 
ants 

The  12  regi¬ 
ments  of  hussars 
of  4  sqmdions 
each;  urging 
alv  ut  n  200  com¬ 
batants. 
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ofTheaamor°l!.h  Adding  together  all  these  kinds  of  force,  we  find  the  whole 
vairy,  68.432  strength  0f  the  cavalry  68,432  men,  but  only  67,505  horsemen. 
«nd  the n! pofi -  Tlje  artillery  service  {le  personnel  de  I'arme  de  Vartillerie) 
of° the0 f orces " i S  comprehends,  1st,  the  troops  that  manoeuvre  the  pieces;  2d,  the 
ser’  "orkmen  who  execute  all  the  works  in  relation  to  this  arm  ;  3d, 
the  artillery  drivers,  formed  into  battalions  of  the  artillery  train 
(each  battalion  of  5  companies,  one  of  which  is  elite  and  at¬ 
tached  to  the  horse  artillery)  ;  4th,  the  companies  of  workmen  ; 
5th,  the  regiments  of  pontonniers. 

Division  of  the  The  artillery  is  divided  into  two  kinds,  the  foot  artillery, 

artillery  into  trro  *  ,  -  .  J 

kind?  and  the  Hying  or  horse  artillery.  1  he  former  consists  of  8  re¬ 

giments  of  20  companies  each,  and  the  latter  is  formed  into  8 
regiments  of  6  companies  each. 

meats  off oo-^ar"  The  l'ormat*on  ot  a  company  of  artillery  is  calculated  for  the 
siren  on  ant^for^  serv‘ce  an£l  manoeuvring  of  6  pieces,  at  8  men  to  a  piece,  and 
f  uhii5h£entWar  *°  suPply  the  wants  of  the  park  and  casualties.  Its  strength 
15,192  cicr.  or  on  ihe  war  establishment  is  94  men,  inclusive  of  6  officers, 

33.312  combat- 

f^L’aiav  (See  of  whom  83  are  combatants.  Consequently  the  force  of  a  regi- 
'•  main.  hyGeo  mentis  1899  men.  or  1G64  combatants.  The  eight  regiments 
give  a  total  force  of  15,192  men  or  13,312  combatants. 

The  full  war  establishment  should  be  to  the  peace  establish¬ 
ment,  in  the  proportion  of  8  to  5. 

The  following  table  exhibits  the  formation  of  a  regimeDt  o: 
artillery  on  the  war  footing  : — 
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TABLE, 

Exhibiting  the  formation  of  a  Regiment  of  Foot  Artillery 
of  twenty  companies  on  the  war  establishment. 

STAFF. 

Officer.?.  |M«trosses 


Chief  of  brigade  or  Colonel  . 

1  s 

Chiefs  of  battalions  .... 

6 1 

Adjutant . 

1  }  .  .  .  . 

Quarter  Master . 

1 1 

Chief  Surgeon . 

1  / 

Sergeants  .Major  ( Adjudans  ordi- 

\ 

naires ) . 

5  j 

Drum  Major . 

1  ( 

Master  Taylor . 

If.'"* 

Master  Cordwainer  .... 

1  1 

Master  Armourer  .... 

1  / 

COMPANY. 

Captain . 

1  \ 

Captain  Lieutenants,  one  of 

J  6,  and 

whom  at  the  regimental  head 

f  for  20 

quarters . 

2 1  compa- 

First  Lieutenant . 

1  l  nies. 

Second  Lieutenants  .... 

2/ 

Sergeant  Major  ( Sergent  Major)  1  \ 

Sergeants . 

4 

Quarter  Masters  Sergeant  (Cor- 

J 

poral  Fourrier)  .... 

1 1 88, and 

Corporals . 

4  (  for  20 

Musicians . . 

2  /  compa- 

Artificers  in  fire-works  .  .  . 

4  l  nies. 

Workmen,  2  in  wood  &  2  in  iron 

4 ! 

10 


120 


First  Cannoniers  or  Matrosses 
Second  do.  or  do. 


28 

40; 


130 


.1899  men. 


1760 


1769 


Total  strength . .  men. 

Number  of  combatants  j>er  company  j  g^iers  78  (  83  men. 

..  regiment  j  jjjjj  1560  >  1664  WeD- 


Ditto 


do. 


The  regiment  of  horse  artillery  is  of  6  companies  ;  the  force 
and  formation  of  the  company  is  calculated  for  the  service  and 
maneuvering  of  6  pieces  of  artillery  with  10  men  to  each,  the 
service  of  the  park,  and  supplying  casualties.  Its  force  upon 
a  war  footing  is  94  men  including  6  officers,  of  whom  87  are 
combatants.  Therefore  the  regiment  is  574  strong,  or  of  526 

G 


The  eight  regi¬ 
ments  of  horse 
■'rtillery;  their 
strength  and  for- 
(natinn  on  a  war 
tooting.  4592  men, 
or  about  4200 
combatants. 
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combatants  ;  consequently  we  have  for  the  whole  force  of  the 
eight  regiments  4592  men,  or  4208  combatants. 

The  complete  war  establishment  should  be  to  the  peace  es¬ 
tablishment,  in  the  proportion  of  10  to  5. 

The  following  table  shows  the  formation  and  details  of  the 
regiment  : — 


Chief  Trumpeter  ....  1 

Farrier  or  Veterinary  ...  1 

Saddler . 1 

Boot-maker . 1 

Taylor . 1 

COMPANY. 

Captain  ....... 

Captain  Lieutenants  ;  one  at 
the  regimental  head  quarters 

First  Lieutenant . 

Second  Lieutenants  .  .  . 

Sergeant  Major  ( Marechal  des 
Logis  en  Chef)  .... 
Sergeants  ( Martchaux  des  Lo¬ 
g's)  . .  • 

Quarter  Masters  Sergeant 

(Brigadier  Fourrier)  .  .  1 

Corporals  ( Brigadiers )  .  .  3 

Trumpeters . 2 

^  1  in  W'ood 

.  ....  1  1  in  iron 

Artificers,  <  .  r 

’  f  1  farrier 

.  \  1  harness  maker 

First  Matrosses  or  Cannoniers  29 

Second  do.  do.  45  / 


TABLE, 

Exhibiting  the  formation  of  a  Regiment  of  Horse  Artillery  !j 
of  six  Companies. 

STAFF.  Officer;  'M«trcs:e«  !f 

Chief  of  brigade  or  Colonel  . 

Chief  of  squadron  .... 

Quarter  Master . 

Adjutant . 

Sergeant  Major  [Adjudant  sous 
officier )  . 


36 


88, and 
for  6 I 
compa- 1 
nies. 


528 


40  534 


Total  strength  of  the  regiment . 

Number  of  combatants  per  com-  ^  officers,  5 
pany  \  soldiers,  82 

Number  of  combatants  per  regi-  (  officers,  34 
ment  }  soldiers,  492 


574  men. 
87  men. 

526  men. 
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The  12  companies  of  artificers  employed  in  works  for  the 
artillery,  consist  of  79  men  each,  inclusive  of  officers  ;  making 
together  a  force  of  948  men. 

There  were  two  regiments  of  pontonniers  attached  to  the 
artillery  service  ;  each  regiment  consisted  of  8  companies,  and 
each  company  02  strong,  of  which  2  are  officers.  Each  regi¬ 
ment,  including  its  staff,  was  499  strong  ;  therefore  the  two  re¬ 
giments  give  a  total  force  of  998  men. 

Besides  the  officers  attached  to  the  regiments  of  artillery, 
there  are  general  and  superior  officers  for  the  service  of  inspec¬ 
tions,  and  direction  of  the  manufactories  of  arms,  and  the 
service  of  parks  in  separate  armies  ;  viz. 

Chief  Inspector-General  of  Artillery  ....  1 

Inspecting  Major-Generals  .  ....  6 

Inspecting  Brigadier  Generals . 10 

Superintending  Colonels  ( Chefs  de  Brigade 

Directeurs) . 28  V  116 

Sub-Superintending  Lieutenant-Colonels  {Chefs 

de  Bataillon  sous  Directeurs)  .  .  .  .  ,31 

Colonels  and  Lieutenant-Colonels  ( Chefs  de 

Brigade  4*  de  Bataillon)  in  the  train,  about  40' 


Twelve  com¬ 
panies  of  artifi¬ 
cers  948  strong, 
attached  to  the 
artillery. 

Two  regiments 
of  pontonniers 
attached  to  the 
artillery. 


General  and 
field  officers  em¬ 
ployed  in  the  ar¬ 
tillery,  and  not 
included  ia  the 
regiments. 


GENERAL  SUMMARY 

Of  all  the  forces  of  the  arm,  of  Artillery  on  tfie  War 
Establishment. 


Inspector-Generals,  Directors,  Sub-Direc- 

Officers 

Soldiers 

tors,  Chiefs  of  Brigade,  &c.  .  .  . 

116 

12  companies  of  Artificers  .... 

48 

900 

2  regiments  of  Pontonniers  .... 

38 

960 

8  regiments  of  Foot  Artillery  .  .  . 

1,040 

14,152 

8  regiments  of  Horse  Artillery  .  .  . 

320 

4,272 

1,562 

20,284 

|  Total . 21,846 

(Number  of  combatants,  about . 17,600 




Total  strength 
of  the  artillerv, 
21,846  men. 


The  artillery  officers  employ,  in  peace  and  war,  civil  artifi¬ 
cers  of  all  trades  to  execute  works  under  their  direction:  in 
the  field,  detachments  of  fatigue  men  are  furnished  them  from 
the  infantry. 

The  service  of  the  engineers’  corps  consists  of;  1st,  a  corps 
of  450  officers  ;  2d,  6  companies  of  miners;  and  3d,  4  bat¬ 
talions  of  sappers. 


Service  of  the 
engineers’  corps 
and  its  formation, 
containing  7668 
men  and  593  offi1 
(een. 
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In  peace  and  war  the  officers  employ  in  the  construction  of 
works  civil  artificers  of  all  trades  ;  and  in  the  field,  detachments 
of  fatigue  men  are  drafted  from  other  corps  for  the  execu¬ 
tion  of  these  works. 


GENERAL  SUMMARY 

Of  the  Troops  of  the  Engineer  Corps. 


Chief  Inspector  General 

.  .  .  1 

Officers 

Soldiers. 

Inspector  Generals  .  . 

.  .  .  6 

Directing  Chiefs  of  Brigade  or 

Colonels  34 

Sub-Directing  Chiefs  of  Battalions,  or  Lieu- 

449 

tenant-Colonels 

...  68 

Captains  . 

Lieutenants  . 

6  companies  of  Miners 

24 

576 

4  battalions  of  Sappers  of  9 

companies  of 

200  men  each  ;  viz. 

Staff  . 

.  .  .  12. 

Captains  .  ,  .  .  . 

...  36 1 

120 

Lieutenants . 

> 

Sub-Lieutenants  .... 

Sappers  . 

7092 

'  • 

593 

7668 

Grand  total .  8261  Men. 


Total  force  of  The  aggregate  of  all  the  forces  of  the  different  arms,  i« 

the  French  army  ° 

from  1799  to  i80t,  550,619  men,  of  whom  540,800  carry  arms,  including  the  mi- 
550,619  men. 

ners  and  sappers. 

The  following  Table  exhibits  the  whole  force  and  different 
arms,  composing  the  French  army  in  1803  and  1804  : 
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TABLE 

Of  all  the  Troops  and  Corps  composing  the  French  Armies. 


1  Officers 

Soldiers 

Generals  of  Division  employed  in  the  armies  to 

command  divisions  of  infantry,  reserves  of  i 

cavalry,  strong  places  and  departments  :  \ 

about . lO'if 

110 

Generals  of  Division,  of  artillery . <" 

Generals  of  Division,  of  engineers  ....  3 

Generals  of  Brigade  serving  in  the  line  or  in 

commands,  about .  200  ' 

214 

Generals  of  Brigade,  of  artillery, . 10  ( 

Generals  of  Brigade,  of  engineers . 4  , 

1 10  demi-brigades  of  infantry  of  the  line  .  .  . 

9,900 

345,070 

30  demi-brigades  of  light  infantry . 

2,700 

94,110 

2  regiments  of  carabiniers . 

56 

1350 

25  do  of  heavy  cavalry . 

600 

12,675 

20  do  of  dragoons  . 

780 

18,080 

25  do  of  chasseurs  . 

975 

22,600 

12  do  of  hussars . 

468 

10,848 

8  do  of  foot  artillery . 

1,040 

14,152 

8  do  of  horse  artillery . 

320 

4,272 

'  hiefs  of  Brigade,  and  Battalion,  Directors  and 

Sub-Directors  of  artillery . 

99 

Chiefs  of  Brigade  and  Battalion,  Directors  and 

Sub-Directors  of  engineers  ;  and  Captains  and 

Lieutenants  of  engineers . 

442 

1 2  companies  of  artificers  in  the  artillery  .  . 

48 

900 

2  regiments  of  pontonniers . 

38 

96C 

C  companies  of  miners  . . 

24 

576 

4  battalions  of  sappers . 

120 

7,094 

17,934 

532,635 

Grand  total .  550,619 

11 - :  - 


From  the  preceding  tables  it  is  easy  to  establish  the  relative  pr°Portj0?s ,ntl 

40  J  -atios  retween 

proportions  that  existed  in  the  military  force  of  1800,  between  arnr‘ and  ,he 

J  7  wl'Gie  armv,  and 

each,  arm  and  the  total  force  of  the  army  ;  likewise  the  ratio  :'e,w,efcn  the  se' 

,  .  ,  J  1  ver^l  corps. 

which  the  several  corps  bore  to  each  other. 
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TABLE 

Of  Ratios  or  Prop  odious. 

Total  force  t:  ill  _ms  i4?.0t»l  M.  expressed  bv  • 


infantry  of  tie  line 

355,000 1  .  .  - 

-  451.700  men 

do 

0.5466  1 

0.8227 

Lira:  ? nfantrv  . 

96.700  \  .  .  .  . 

do 

0.1761  N 

1  C  srairv  .  .  .  . 

14.500  J  .  .  . 

■  33.200  J 
13.700  \  -  * 

do 

0.0264  f 

•  0.0605 

J 

Draroons  .... 

do 

0.0341  S 

r 

.  57.900  ce. 

1  0.1237 

!  Lirhi  Cavaiw 

34.700  >  . 

1 

0.0390 

I  Arriiierr  .... 

.  .  .  21.400 '  - 

I  Ecrineers 

0.0146 

549.000  mem 

expressed  by  = 

1.0000 

T"  _>  e  see.  that  the  i  a  tat.  try  .5  12c  pnncij  a?  2mi  r 

of  the  whcie  force,  whilst  the  cavalry  i-  only  -j-.  tue  ani.Jerv 
i.  and  the  engineers  Tj-  part.  Tie  cavalry  :s  to  the  iniantr* 
as  1  to  7.  and  the  arthiery  as  1  to  -1  :  anc  me  engineers  ..• 
the  artillery  as  5  is  to  13. 

7  --  -  25.  The  present  constitution  0:  the  French  army  ctes  no. 

-  i.e  majeri3l!v  differ  from  the  preceding  exposition:  nut  as  mere 

ct,*  «<■-* s.rrrr:  been  improvements  made,  it  is  necessary  to  the  comple- 

a»»:  .  Frt-  *  . 

/  :  .on  of  cut  task  to  notice  them.  This  las:  organiziticn  isr.~ 

yet  veil  known  ;  we  therefore  cannot  strictly  give  ail  its  re¬ 
tail;.  which  are  however  01  no  great  moment  to  our  purpose. 

All  the  corps  of  infantry  and  cavalry  are  new  called  regi- 
mT.u.  an  I  are  distinguished  according  to  tseir  rank  :a  -he  or¬ 
der  of  battle,  in  the  same  manner  as  were  the  demi-brigades  for 
which  they  are  substituted.  The  commanders  of  regiments 
have  the  tide  of  Colonel. 

c-rvi  :  v*of  T^ert  are  r:w  in  the  French  army  90  regimens  of  infantry 
of  the  line;  and  27  regiments  of  light  infantry  :  each  regiment 
ifsT  cf  <  battalions,  and  the  battalion  of  9  companies,  one  of  which 

jj  rrtnadier.  or  ridemea  :arabi’uen).  The  regimental  staff  is 
belief  k:  composed  of  1  colonel.  1  major,  4  chiefs  of  battalion,  kc.  We 
-^yi  cennose  taat  the  vrenatier  and  tattalion  cc mpaniea  are 
constituted  on  a  war  establishment  as  detailed  in  the  preceding 
Tables  :  the  formation  of  4  battalions  is  founded  upon  the  ex¬ 
cellence  of  her  in  1  three  battalions  in  t ho  field,  and  one  of  depot 
in  the  strong  places,  to  discipline  re  err  t?  and  supply  the  cas  t 
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alties  of  the  three  battalions  in  the  field.  These  fourth  battalions 
perform  at  the  same  time  the  service  of  the  fortresses. 

Supposing  the  battalion  on  the  war  establishment  to  be  1 ,066 
strong,  we  have  for  the  regiment  a  torce  of  4,293  men,  includ¬ 
ing  34  of  the  staff ;  viz.  1  colonel,  1  major,  4  chiefs  of  battalion, 

4  adjutants,  4  sergeants-major,  &.c.  or  about  4,180  combatants. 

We  must  notice  the  infantry  of  the  consular  guard,  as  it  is  des-  The  .  comuUr 

J  J  °  .  guard 0!  infantry. 

tined  to  serve  with  the  armies  and  enter  into  line.  It  consists  atout  ioou  men. 
of  2  battalions  of  grenadiers,  and  2  battalions  of  chasseurs  ; 
each  battalion  of  8  companies,  and  the  whole  iorming  a  force 
of  about  4000  men. 

In  summing  up  these  forces  of  infantry,  we  have,  Men.  thJot£fa2{”e 

For  90  regiments  of  the  line  of  4  battalions  .  386,820  ^Jfanuy*”^  "ne 

27  “do.  of  light  infantry  of  do .  ue>04GZ£t.  "mm 

the  consular  guard  .  4,200  men 


507,066 

or  490,000  combatants. - 

The  cavalry  is  now  formed  into  regiments  of  4  squadrons  of  Formation  of 

J  .  tae  cavalry. 

2  companies  each,  and  divided  into,  1st,  the  cavalry  of  the  line, 
comprising  2  regiments  of  carabiniers,  12  regiments  of  cuiras¬ 
siers,  and  30  regiments  of  dragoons  ;  2d,  the  light  cavalry, 
composed  of  24  regiments  of  chasseurs,  and  10  regiments  of 
hussars  ;  3d,  the  cavalry  of  the  guard,  composed  of  horse  gre¬ 
nadiers  in  4  squadrons,  each  of  two  companies,  and  of  the  corps 
of  chasseurs  a,  cheval  or  mounted  rangers,  in  4  squadrons  ot  two 
companies. 

To  complete  our  summary  of  the  cavalry,  we  will  suppose  Total  force  of 

r  .  _  ,  ,  .  j  cavalry,  about 

the  present  strength  of  the  squadron  the  same  as  in  the  preced-  71, coo  men. 


ing  tables,  and  we  have,  Men. 

For  2  regiments  of  carabiniers  of  4  squadrons  .  1,406 

]2  do.  ..  cuirassiers .  8,412 

the  horse  grenadiers  of  the  guard  .  710 

30  regiments  of  dragoons . . . 28,290 

24  do.  ..  chasseurs  . 22,632 

10  do.  ..hussars  . . 9,430 

the  chasseurs  of  the  guard  . . .  <10 


71,590 


or  69,800  combatants.  -  The  irti„ery 

The  service  (le  personnel )  of  the  artillery  has  not  sustained 
any  sensible  modifications,  c^pt  the  reduction  of  the  regi-  com- 
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ments  of  horse  artillery  from  8  to  6,  and  the  organization  of  the 
companies  of  the  train  into  sixteen  battalions  of  the  train,  of 
which  eight  are  principal  battalions,  and  eight  suppletory ; 
and  the  augmentation  of  the  companies  of  artificers  from 
twelve  to  fifteen.  The  troops  ( personnel )  of  this  arm  therefore 
consist  of,  1st,  230  general  and  field  officers  employed  in  the 
general  inspection,  and  in  the  direction  of  the  material  of  the 
arm  ;  2d,  eight  regiments  of  foot  artillery  ;  3d,  6  regiments  of 
horse  artillery  ;  4th,  8  principal  and  8  suppletory  battalions  of 
the  train  ;  5th,  the  corps  of  pontonniers,  consisting  of  two  bat¬ 
talions. 

Total  foire  of  In  summing  up,  we  will  take  for  basis  the  preceding  tables, 

21,4-5  men.  or  which  approximate  as  near  as  necessary,  and  give  the  following 

17,200  combat-  1  1  ° 

ants.  result : — 


L - 

GENERAL  SUMMARY 

Of  the  Forces  of  the  Artillery  Service  on  the 

war  establish- 

meat,  according  to  the  formation  of  the  12 th  year  (1804). 

Ollieers 

Men. 

First  Inspector  General . 

1 

!  Inspector  Generals,  Directors,  and  Sub-Di¬ 
rectors,  having  the  rank  of  Generals  of  di¬ 
vision,  Generals  of  brigade,  Colonels,  and 

Chiefs  of  battalions  or  Lieutenant  Colonels 

230 

8  regiments  of  foot  artillery  of  20  companies 

1,040 

14,152 

6  do.  ..  horse  artillery  of  6  companies 

240 

3,444 

The  corps  of  horse  artillery  of  the  guard, 

one  squadron  of  2  companies  .  .  . 

15 

180 

2  battalions  of  pontonniers . 

38 

960 

15  companies  of  artificers . 

60 

1,125 

Totals . 

1,624 

19,861 

Grand  total . 

m  v  ■ 

.  21,485  men. 

Number  of  combatants  about 

1  7,200  men. 

T 

The  engineerB1 
corps  in  180G  and 
its  force  10,371 
men. 


The  present  organization  of  the  engineers,  is  the  same  as 
heretofore,  and  consists  in,  1st,  a  corps  of  about  450  officers ; 
2d,  9  companies  of  miners  ;  3d,  5  battalions  of  sappers  of  9 
companies  each. 
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GENERAL  SUMMARY 

Of  the  Forces  of  the  Engineer  Corps,  according  to  the  or- 

ganization  of  1 804. 

First  Inspector  General . 

Offiters. 

Soldiers. 

1 

Inspector  Generals,  Directors,  and  Sub-Di- 

rectors . 

120 

Captains  and  Lieutenants . 

320 

9  companies  of  miners . 

36 

864 

5  battalions  of  sappers . 

105 

8,865 

The  company  of  about  200  men,  including 
3  officers,  and  giving  for  each  battalion 

1806  men,  including  the  staff. 

Totals  .... 

642 

9,729 

Grand  total  .  . 

i .  —  .  .  1 

10,371  men. 

Recapitulating  the  different  forces  forming  the  army  of 
France  in  1804,  we  find  them  to  amount  to  about  610  thousand 
men. 


SUMMARY 

— - 

Of  the  Troops  of  all  arms  on  the  war  establishment 

,  consti- 

tuting  the  French  army  in  1804. 

GENERAL  STAFF. 

Soldiers 

Generals  of  divisions  of  all  arms,  including  9  of 
the  artillery  and  3  of  the  engineers  ... 

130 

Generals  of  brigade,  13  of  artillery  and  6  of  the 
engineers  - 

241 

Adjutants  Commandant  or  Adjutants  General  - 

124 

INFANTRY. 

117  regiments  of  infantry  and  the  corps  of  guards, 
making  472  battalions  . 

13,442 

493,624 

CAVALRY. 

78  regiments  and  the  corps  of  the  guard,  making 
320  squadrons  . 

2,246 

69,344 

ARTILLERY. 

Superior  officers . 

209 

8  regiments  of  foot  artillery . 

1,040 

14,152 

6  do.  ..  horse  artillery 

240 

3,444 

Corps  of  artillery  of  the  guard . 

15 

180 

2  battalions  of  pontonniers  ...... 

38 

960 

15  companies  of  artificers  -  ...... 

60 

1,125 

ENGINEERS. 

Superior  officers,  Captains,  and  Lieutenants  * 

432 

9  companies  of  miners . 

36 

864 

5  battalions  of  sappers . 

165 

8,865 

18,418 

592,558 

Grand  total  ..... 

610,976  men.  |j 

vot.  i.  H 


Total  force  of 
the  army  in  1804 
610,000  roes. 
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Tbe  prnpor-  To  determine  the  proportions  between  the  different  arm3 

tion8  or  the  forre  1  1 

theVhoie'f  re  comPos'n§  the  army,  the  organization  of  which  ne  have  just 
delineated,  we  will  take  for  data  the  preceding  tables  or  sum¬ 
maries,  and  rather  under  rate  the  results  that  they  furnish. 


TABLE, 

j Exhibiting  the  proportions  between  the  different  arms  of  the 
army ,  according  to  the  preceding  formation. 


Total  force. 

010,500  men, 

expressed  by 

1 .0000 

Infantry, 

500,000  .. 

do. 

0  8313 

Cavalry, 

70,000  .. 

do. 

0.1164 

Artillery, 

21,500  .. 

do. 

0.0357 

Engineers, 

10,000  .. 

do. 

0  0166 

In  this  latter  formation,  as  in  the  preceding  (both  taken  on 
the  war  establishment),  the  infantry  is  the  principal  arm,  and 
is  |  of  the  whole  force;  whilst  the  cavalry  is  only  about 
the  artillery  ^ ,  and  the  engineers  Thus  the  infantry  is 
to  the  cavalry  as  3  is  to  20  ;  but  as  the  infantry  has  many  bat¬ 
talions  “  de  depot f  and  is  to  garrison  the  fortresses,  &c.  the  ef¬ 
fective  proportion  of  the  two  arms  is  as  1  to  5.  And  this  pro¬ 
portion  is  the  best  for  separate  armies  executing  plans  of  cam¬ 
paign. 

An  army  thus  constituted,  commanded  by  able  and  expe¬ 
rienced  Generals,  and  maintained  by  a  military  conscription, 
best  attests  the  power  of  a  nation  and  the  strength  of  a  govern¬ 
ment*. 

25.  ,  General  re-  25.  We  have  shown  (in  art.  10  and  12)  the  offensive  and  de- 
a-  ament  <f  the  fensive  material  arms  with  which  the  troops  of  modern  Europe 

troops  of  mo-  r  ' 

dern  Europe  are  equipped,  and  the  successive  modifications  introduced  by 
time,  invention,  and  the  progress  of  the  arts.  We  will  devote 
to  this  subject  a  few  reflections  to  guide  those  students  who  are 
desirous  of  extending  their  knowledge  in  this  part  of  the  science 
of  war. 

on  the  arim  We  have  seen  (in  art.  12)  that  it  was  about  the  year  1600, 
sairy.  and  during  the  interval  which  separates  the  reigns  of  Henry  II 

and  Henry  IV7,  that  the  use  of  the  lance  was  almost  entirely 

*  The  following  Table  shows  the  strength  and  organization  of  the 
je-ular  army  of  the  United  states  towards  tbe  eiose  of  tbe  last  war, 
fib 15). 
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abolished  in  the  cavalry  of  the  line,  whose  principal  weapon  was 
the  broad  and  straight  swords.  The  reasons  ot  this  change  will 
be  obvious  when  we  come  to  treat  of  the  orders  of  battle  for 
cavalry.  The  lance  however  was  not  totally  abandoned,  but 
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Light  Artillery 
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1 

2 

1 

1 

1 

1 

1 

1 

1 

2 

10 

. 

963 

1 

963 

Dratrocns 

1 

1 

2 

1 

1 

1 

2 

l 

1 

1 

1 

1 

8 

981 

1 

981 

Corp*  Artillery  . 

6 

6 

12 

12 

... 

. . 

48 

495 

12 

5940 

Infantry  .... 

1 

1 

2 

1 

1 

1 

1 

2 

1 

1 

2 

10 

1094 

46 

50324 

Rifletueo  .  .  . 

1 

1 

2 

1 

1 

1 

1 

1 

i 

1 

2 

... 

10 

1060 

4 

4240 

Toial  authorized  force 


62418 


COMPONENT  PARTS  OF  A  TROOP  AND  COMPANY. 
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|  Sword  Masters.  jj 

|  Riding  Masters.  || 

Farriers. 

[  Saddlers. 

Blacksmiths 

Drivers 

Privates 

I  Aggregate. 

I.ight  Artillery  .... 

1 

1 

... 

5 

4 

2 

8 

1 

1 

12 

58 

95 

Dragoons  . 

i 

1 

i 

6 

8 

2 

1 

1 

1 

1 

96 

121 

Corps  of  Artillery  .... 

•J 

1 

5 

8 

4 

. 

100 

123 

Infantry  . 

1 

I 

1 

5 

4 

2 

... 

.  . 

90 

106 

Riflemen  . 

1 

1 

1 

- 

5 

4 

2 

•• 

90 

106 

Two  regiments  formed  a  brigade,  commanded  by  a  brigadier-gene¬ 
ral,  to  whom  were  attached  one  aid-de-camp  and  one  brigade-major. 
Two  brigades  formed  a  division,  commanded  by  a  major-general,  with 
two  aids-de-camp ;  and  when  he  commanded  an  army,  one  adjutant-gen&- 
ral,  one  inspector-genera],  one  quarter-master  general,  two  assistant 
adjutants-general,  two  assistant  inspectors-geueral,  one  deputy  quarter¬ 
master  general  and  four  assistants,  ene  topographical  engineer  and  oge- 
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was  still  used  by  a  few  corps  of  light  cavalry  ;  there  were  at 
the  beginning  of  the  last  war,  light  lancers  in  the  army  of  the 
Emperor  of  Germany.  All  military  writers  have  concurred  in 
the  suppression  of  the  lance,  and  in  the  little  efficacy  of  fire 
arms  for  cavalry,  excepting  the  dragoon  musket,  used  when  this 
corps  does  infantry  service. 

Weapons  of  the  Having  shown  that  since  the  invention  of  fire  arms,  the  use  ol 

General 0™ the  sraa^  arms  and  their  combination  with  the  pike  have  produced 
th«Ppfkei0D  of  successive  changes  in  the  armament  of  infantry,  we  will  pro¬ 
ceed  to  state  a  few  opinions  on  these  changes.  In  the  time  of 
Turenne,  fire  arms  were  already  greatly  multiplied  in  the  bat- 

assistant  ;  beside  a  chief  of  each  department,  as  many  assistants  might  be 
allowed  as  there  were  brigades  in  each  separate  army. 

This  was  the  largest  regular  force  ever  raised  by  the  United  States. 
The  General  Staff  consisted  at  the  same  time  of  eight  major-generals,  six¬ 
teen  brigadier-generals,  one  adjutant  and  inspector-general  (attached  to 
the  War  Department),  eight  adjutants-general,  sixteen  assistant  adjutants- 
general,  eight  inspectors-general,  sixteen  assistant  inspectors-general,  five 
topographical  engineers  and  five  assistants,  one  quarter-master  general 
(with  the  rank  of  brigadier-general),  seven  quarter- masters  general  (colo¬ 
nels),  twelve  deputy  quarter-masters  general  with  30  assistants,  besides  a 
Medical  and  Hospital  Staff,  Commissary’s  and  Pay  Departments,  Sec. 

The  highest  rank  that  has  existed  in  the  American  army  was  that  of 
General;  this  was  the  rank  that  General  Washington  held  while  com¬ 
manding  the  armies  of  the  revolution.  After  his  retirement  from  the  Presi¬ 
dency,  and  on  the  expectation  of  a  war  with  France  in  1798,  this  great 
man  was  again  called  to  command  the  armies  of  his  country  with  the  title 
and  rank  of  Lieutenant-General. 

The  ranks  of  General  and  Lieutenant-General  have  not  since  been  re¬ 
vived,  from  perhaps  a  grateful  reverence  for  the  memory  of  the  Father  of 
his  Country,  of  the  man  who  was  “  first  in  war,  first  in  peace,  and  first 
in  the  hearts  of  his  countrymen.” 

Thus  the  total  force  on  the  War  Establishment  at  the  peace  of  1815, 
was  62,448  men ;  at  least  such  was  the  number  provided  for  by  law. 
There  is  reason  to  believe  that  the  half  of  this  force  was  never  raised  ;  for 
the  Northern  Army,  including  all  its  divisions,  never  exceeded  14,000 
men ;  a  force  amply  sufficient  to  have  marched  to  the  gates  of  Quebec  in 
the  summer  of  1314. 

After  the  peace  the  army  was  reduced  to  10,000  rank  and  file,  formed 
into  a  corps  of  engineers  (as  described  above),  one  regiment  of  horse  or 
light  artillery,  32  companies  of  artillery  (constituting  the  artillery  corps), 
eight  regiments  of  infantry,  and  one  regiment  of  ridemen.  This  enume¬ 
ration  is  exclusive  of  the  Military  Academy,  consisting  of  250  cadets  and 
professors  and  teachers. 
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talions,  the  number  of  matchlocks  and  muskets  being  to  the 
number  of  pikes  and  halberds,  as  2  to  3.  In  1703  and  1704 
the  pike  was  totally  suppressed,  and  all  the  infantry  were  uni¬ 
formly  armed  with  the  musket  and  socket  bayonet. 

This  important  change  in  the  weapons  of  the  iniantry  was  the 
rapid  consequence  of  the  observations  and  reasonings  of  many 
distinguished  Generals,  who  marking  the  principles  on  which 
the  science  should  be  based,  saw  the  great  advantages  of  pos¬ 
sessing  a  single  weapon  fitted  for  all  kinds  of  ground  and  all  the 
exigencies  of  attack  and  defence.  About  1689  Marshal  d  As- 
feld  became  convinced  that  the  musket  and  the  bayonet  were 
superior  to  all  other  weapons  ;  and  the  Minister,  Louvois,  con¬ 
curred  in  all  the  reasons  alleged  in  favour  of  the  change.  About 
the  same  time  (1691)  Marshal  Luxembourg  advocated  the  opi¬ 
nion  of  Marshal  d’Asfeld,  and  declared  that  at  the  battle  of 
Fleurus  in  1690,  he  remarked  that  the  Dutch  battalions  that  were 
armed  with  the  pike,  were  much  easier  beaten  than  the  Germans 
who  used  the  matchlock. 

In  the  following  years  Marshal  Catinat,  conducting  the  war 
against  the  Barbets  or  people  of  the  Alps,  ordered  all  the  pikes  in 
his  army  to  be  suppressed,  and  the  soldiers  to  be  armed  with  mus¬ 
kets.  And  in  1703  Marshal  Vauban, reasoning  from  the  principles  Proposition  of 

and  deductions  of  fortification,  and  perhaps  more  like  an  engi-  ban,  and  the  sup- 

r  r  °  pression  of  the. 

neer  than  a  General,  proposed  the  total  suppression  of  the  pike  ;  pifce  in  i7oa. 

he  was  warmly  opposed  by  Marshal  Montesquiou,  and  the 
question  was  discussed  with  an  ability  and  learning  worthy  of 
these  great  men.  After  weighing  all  the  opinions  of  the  famous 
Generals  who  took  part  in  the  discussion,  Louis  XIV  ordained 
that  all  the  infantry  should  be  armed  with  the  musket  and  bay¬ 
onet. 

Military  writers,  celebrated  for  their  works  and  great  expe¬ 
rience,  have  been  divided  on  the  question  of  abolishing  the  pike. 

Folard,  carried  away  by  the  spirit  of  theory,  is  the  champion 
of  the  pike,  with  which  he  bristles  his  columns  of  attack,  and, 
as  he  imagines,  thereby  secures  to  them  the  victory.  Infantry 
thus  armed,  he  considers  capable  of  repelling  all  the  assaults  of 
cavalry,  and  on  these  principles  constitutes  his  particular  and 
general  orders  of  battle. 

Puysegur  considers  the  musket  and  bayonet  as  the  most  ex- 
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cellenl  of  weapons,  and  approves  of  the  suppression  of  the 
pike. 

Lloyd  differs  from  these  writers,  and  thinks  the  infantry  bad¬ 
ly  armed  to  attack  cavalry,  or  defend  itself  from  their  assaults  : 
he  is  of  opinion  that  the  musket  ought  to  be  shortened,  and  that 
the  bayonet  should  be  a  lance  13  decimetres  (4  feet  5  inches) 
long,  and  capable  of  being  used  separately  to  great  advantage. 
According  to  his  system,  2  of  the  infantry  should  be  equipped 
with  the  musket  and  lance,  and  |  with  the  long  pike,  a  sword, 
and  a  pair  of  pistols.  This  armament  bears  a  great  similitude 
to  that  which  existed  in  the  days  of  Turenne. 

We  do  not  agree  with  Lloyd  in  arming  one  fourth  part  of  the 
infantry  with  pikes ;  such  a  reduction  of  fire  would  under 
many  circumstances  be  productive  of  great  disadvantages.  We 
think,  however,  that  it  would  be  a  positive  improvement  to  give 
to  one  half  the  infantry  bayonets  a  little  longer  and  stronger, 
and  to  the  other  half  the  lance  proposed  by  Lloyd. 

The  general  opinion  at  present  is  in  favour  of  the  musket  and 
bayonet,  and  it  is  generally  believed  that  the  pike  was  sup¬ 
pressed  for  the  best  reasons  ;  these  reasons  have  been  strength¬ 
ened  since  the  great  increase  and  improvement  of  artillery, 
whose  powers  have  so  decisive  an  influence  upon  all  branches 
of  war. 

Nevertheless  it  must  be  observed,  that  the  musket,  from  the 
delicacy  of  its  construction,  the  care  that  it  requires,  and  the 
uncertainty  of  its  effects,  is  a  missile  not  well  adapted  for  field 
operations.  In  long  contested  actions  its  powers  are  in  a  de¬ 
creasing  ratio  ;  and  it  has  been  remarked  that  the  first  vollies, 
when  well  regulated,  alone  produce  sensible  effects,  and  af¬ 
ter  which  the  bayonet  and  the  sword  may  charge  without  sus¬ 
taining  any  great  losses*. 

*  There  can  be  no  doubt  of  the  excellence  and  superiority  of  the  mus¬ 
ket  and  bayonet.  In  the  war  of  1812  an  attempt  was  made  by  the  late 
Brigadier  General  Pike  to  introduce  the  pike  in  the  third  ranks  of  the 
infantry,  the  soldiers  of  which  were  also  armed  with  short  muskets.  The 
15th  regiment,  and  I  believe  another,  were  equipped  and  formed  in  this 
manner;  a  few  months  sufficed  to  show  how  vain  this  affectation  of  im¬ 
provement  was. 

Were  it  possible  that  the  pike  could  be  used  to  advantage,  the  United 
States  of  America  is  the  last  country  ef  the  earth  where  these  advantages 
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Notwithstanding  this,  and  the  opinions  of  many  writers,  ft  is 
certain  that  the  missive  weapons  of  the  moderns  are  infinitely  OwM). 
superior  to  those  ot  the  ancients  ;  and  it  is  not  surprising  that 
their  invention  and  improvement  have  produced  such  great 
changes  in  war  and  military  science. 

could  be  obtained.  The  woody,  broken,  and  intersected  nature  of  the 
country,  and  the  habits  of  the  people,  accustomed  to  the  use  of  fire  arms 
from  their  earliest  boyhood,  are  circumstances  so  favourable  to  the  use 
and  excellent  effect  of  musketry,  that  it  is  absolutely  ridiculous  to  talk  of 
the  pike. 

The  improvement  of  musketry  fires  is  a  subject  of  the  greatest  impor¬ 
tance,  and  to  which  the  American  officers  should  devote  their  utmost  at¬ 
tention.  They  will  be  convinced  that  there  is  great  room  for  improve¬ 
ment  when  they  learn,  that,  according  to  Guibert,  not  more  than  one  shot 
out  of  240  to  250  takes  effect  in  the  general  engagements  of  European 
troops.  Doubtless  this  prodigious  waste  of  fire  is  the  consequence  of 
their  soldiers  not  being  accustomed  to  the  use  of  fire  arms  from  their  child¬ 
hood.  I  have  often  heard  that  great  and  distinguished  man,  Adjutant- 
General  Cumming,  whose  retirement  from  service  is  lamented  by  the 
army  and  regretted  by  the  government,  and  whose  future  illustration  it 
does  not  require  the  spirit  of  prophecy  to  foresee,  declare  that  it  was  pos¬ 
sible  to  so  discipline  and  improve  the  fire  of  American  troops,  that  two  or 
three  rounds  should  annihilate  any  European  line. 

We  have  a  practical  confirmation  of  this  opinion  in  the  battle  of  Chip¬ 
pewa  (1814),  where  the  ratio  of  effect  of  our  fire,  was  one  shot  out  of 
thirty,  or  eight  times  the  ratio  of  European  musketry  1  Tis  true  that  the 
number  of  combatants  was  small ;  the  force  commanded  by  General 
Scott  was  1200  strong  ;  the  British  corps  consisted  of  1800  men.  The 
battle  was  fought  at  mid  day,  on  a  perfect  plane,  and  was  a  fair  trial  of 
skill  and  valour;  the  result  was  such  as  will  always  be  obtained  by  Ameri¬ 
can  troops  when  ably  commanded. 
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CHAPTER  V. 

General  Principles  of  the  Orders  of  Battle  proper  for  the  differ¬ 
ent  arms ;  Orders  of  Battle  of  the  Ancients  and  Modems ; 

Field  Artillery ;  grand  and  minute  Tactics. 

26.  TROOPS  organized  and  armed  to  fight  in  order,  can  ne¬ 
ver  attain  the  degree  of  potver  of  which  they  are  (-1  and  5) 
susceptible,  but  by  forming  into  one  body  capable  of  assailing 
and  defending,  and  all  whose  elements  act*  simultaneously. 
This  body  should,  by  means  of  a  simple  and  methodical  forma¬ 
tion,  be  able  at  pleasure  to  unite  and  decompose  its  elements. 

In  all  ages  the  means  of  attaining  this  power  has  been,  to  form 
the  men  into  equal  files,  their  leaders  ranged  next  to  each  other 
on  a  straight  line.  This  disposition  enables  the  mass  to  de¬ 
compose  itself  into  several  parallel  ranks,  and  produces  a 
rectangular  figure  of  greater  or  less  length  and  depth.  The 
side  facing  the  enemy  is  called  the  front ,  and  the  opposite  is  the 
rear;  the  other  two  are  called  the  flanks,  and  sometimes  the 
tilings. 

This  formation  of  troops,  is  called  the  order  of  battle:  it  is 
the  order  of  depth  when  the  files  contain  6  men  or  more,  and  i3 
the  light  order  when  they  do  not  exceed  6,  nor  are  less  than  2. 

27.  The  general  order  of  battle  of  an  army  varies  accord¬ 
ing  to  many  circumstances,  of  which  we  will  not  at  present 
speak ;  but  when  once  it  is  arranged,  it  is  requisite  that  the 
whole  mass,  or  some  of  its  parts,  have  the  capacity  of  moving 
with  the  greatest  celerity  and  producing  the  greatest  effect  at 
the  moment  of  conflict.  These  properties  of  celerity  and  force 
can  only  exist  in  an  army  or  order  of  battle  in  proportion  as 
they  are  inherent  in  its  constituent  elements  or  units  of  force. 

Hence  all  troops  should  possess,  1st,  strength;  2d,  activity, 
which  produces  celerity  ;  and  3d,  universal  mobility  :  by  this 
latter  quality  must  be  understood  a  formation  adapted  to  all 
kinds  of  ground,  and  to  acting  against  all  species  of  assailing 
troops ;  also,  that  the  troops  use  their  arms  to  the  greatest  ef¬ 
fect  against  the  enemy. 

Reason  and  experience  demonstrate  that  a  line  of  infantry 
of  a  certain  extent  and  in  the  light  order,  can  only  move  very 
slowly ;  that  in  attempting  rapid  movement  it  breaks  and  ex- 
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hibits  great  and  dangerous  undulations,  and  would  be  easily 
pierced  through  by  troops  in  deeper  order,  and  its  separated 
parts  put  to  the  sword  or  rout.  Hence  it  is  that  the  light  order 
is  only  proper  when  the  infantry  is  to  make  use  of  its  fire  and 
to  remain  almost  stationary,  or  to  shield  it  as  much  as  possible 
from  the  enemy  s  artillery  :  therefore,  infantry  in  the  light  or¬ 
der  has  neither force  nor  activity ,  but  it  possesses  mob  lily* . 

Tacticians  have  found  that  the  deep  order  or  column,  the 
front  of  which  is  inconsiderable,  is  the  most  favourable  for 
marches;  provided  that  the  depth  does  not  exceed  12  to  lo 
ranks.  In  rapid  marches  the  12  first  ranks  can  preserve  a  de¬ 
pendency  of  movement ;  but  if  we  subject  to  the  same  rapidity, 
of  motion  a  greater  number  of  ranks,  the  velocity  becomes  sen¬ 
sibly  diminished.  Thus  it  is  evident  from  the  simplest  princi¬ 
ples  of  Dynamics,  that  the  column  at  the  moment  of  the  shock 
acts  only  with  the  weight  of  the  first  rank  ;  but  as  this  is  then 
pressed  onward  by  all  the  other  ranks,  it  is  obvious  that  the 
force  of  the  column  most  rapidly  increases  in  a  very  short  space 
of  time,  and  must  break  and  overthrow  the  feeble  lines  that  are 
opposed  to  it.  Therefore  the  column,  when  formed  according 
to  approved  principles,  possesses  activity,  mobility,  and  strength. 

But  if  its  dimensions  be  too  large,  it  loses  the  two  former 
qualities,  and  possesses  only  strength. 

If  we  examine  what  passes  in  a  charge  of  cavalry,  we  shall  f0”rder 
find  that  the  whole  effect  is  produced  by  the  shock  of  the  first 
rank  ;  for  all  the  parts  being  disunited,  they  do  not  press  toge¬ 
ther  as  in  a  column  of  infantry.  And  as  the  shock  of  the  first 
rank  depends  upon  the  swiftness  of  the  horse  and  the  sword  of 
his  rider,  it  follows,  that  in  general  the  order  of  battle  for  ca- 
vany  should  be  the  light  or  thin  order.  Cavalry  of  the  line 
therefore  must  be  considered  as  an  arm  of  the  shock,  to  break 
through  any  corps  that  may  be  in  opposition ;  and  we  may  lay 

*  The  linht  order  or  the  line,  or  the  order  of  fire,  is  the  fundamental 
and  primitive  order  of  infantry,  and  is  of  the  fi  st  importance  and  consi¬ 
deration.  The  shock  or  charge,  is  incidental  or  secondary. 

The  front  of  a  battal.on  should  not  exceed  140  to  180  files ;  when  it  ex¬ 
ceeds  this  number,  its  stability  is  endangered,  if  not  destroyed  ;  and  the 
line  is  constantly  exposed  to  dissolution.  I  he  battalions  should  be  always 
full,  and  must  not  be  composed  of  boys  and  men  incapable  of  sustaining 
fatigues.  Guiberl's  General  Essay  on  Taeticf. 
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it  down  as  a  maxim,  that  cavalry ,  however  heavy  or  firm  it  may 
be,  must  never  wait  to  receive  the  charge  of  another  body  of  caval¬ 
ry,  not  even  of  light  cavalry ;  for  the  simplest  laws  of  Dynamics 
show'  that  it  must  inevitably  be  overthrown  by  the  velocity  of 
the  charging  body.  Hence  the  light  order  of  two  or  three  ranks, 
or  at  the  utmost  four,  is  the  fittest  for  cavalry  ;  excepting  in 
particular  cases  where  the  order  of  depth  may  be  used*. 

Order  of  battle  The  order  of  battle  of  infantry,  is  determined  by  its  arma- 
for  infantry.  J 

ment,  the  nature  of  the  forces  to  be  vanquished,  the  ground  or 
topography,  and  other  determining  circumstances.  If  the  in- 


*  At  the  battle  of  Prague,  the  Austrian  cavalry  was  in  three  lines,  and 
the  Prussians  in  two.  If  it  be  dangerous  to  extend  cavalry  too  much,  it  is 
not  less  so  to  concentrate  them  in  such  a  manner  as  to  paralyze  cue- 
half  of  their  strength,  and  to  subject  them,  without  the  least  utility,  to  the 
united  dangers  of  fire  and  of  rout.  We  are  therefore  justified  in  concluding, 
that  a  formation  of  cavalry  in  two  lines,  is  always  excellent ;  and  that  a 
third  line  is  a  violation  of  the  rules  of  the  art ;  unless  the  nature  of  the 
ground,  by  preventing  the  display  of  an  arm  that  cannot  be  used  every¬ 
where,  requires  this  formation. 

If  it  be  desirable  to  gain  the  extremity  of  the  enemy’s  line,  it  would  seem 
that  in  a  charge  of  cavalry  in  two  lines,  a  reserve  formed  behind  the  first 
line  into  columns  by  squadrons,  might  at  the  moment  of  the  charge  turn 
the  flanks  of  the  enemy,  and  taking  distance  while  advancing,  form  in  or¬ 
der  of  battle  by  a  mere  conversion  of  squadrons  to  the  right  or  left,  and 
thus  take  the  enemy’s  line  in  reverse.  J omini.  Part  I.  chap.  1.  p.  135. 

The  preceding  rules  are  confirmed  by  all  experience.  At  the  battle  of 
Sohr  (in  Bohemia,  30th  Sept.  1745),  the  Austrian  cavalry  were  posted  in 
three  lines,  and  so  close  together,  that  there  was  scarcely  20  paces  be¬ 
tween  the  lines,  behind  which  there  was  a  precipice.  They  began  by 
firinc  their  carabines,  as  was  their  custom ;  but  before  they  could  draw 
their  swords,  the  cavalry  of  the  great  F rederick  was  upon  them,  and 
forced  the  first  line  ;  the  rout  of  the  first  fine  produced  that  of  the  second, 
and  the  flight  of  the  second  brought  on  the  rout  of  the  third  ;  they  were 
part  thrown  down  the  precipice,  and  part  thrown  back  upon  their  in¬ 
fantry. 

When  the  first  line  of  cavalry  is  defeated,  they  should  retire  to  the  right 
and  left  of  the  second  line,  re-form  immediately,  and  if  possible  in  potence 
forward,  or  at  least  gain  this  position  when  the  second  line  renews  the 
charge,  and  thus  take  the  enemy  in  flank  :  but  the  extremity  of  the  po¬ 
tence  must  be  out  of  the  enemy’s  immediate  reach,  by  being  thrown  off  at 
a  considerable  angle  from  the  extreme  of  his  line,  or  favoured  by  ground 
or  other  circumstances  ;  otherwise  he  could  take  the  potence  itself  in  flank, 
as  General  Zietnen  did  Nadasty’s  cavalry  at  Kollin,  and  Haddick’s  at 
Prague.  Translator.  - 
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fantry  is  to  remain  almost  stationary  and  use  its  missile  wea¬ 
pons,  then  the  light  order  of  2,  o,  4,  or  5  ranks  deep,  is  the 
best ;  in  order  to  use  the  greatest  quantity  of  fire,  and  be 
shielded  as  much  as  possible  from  that  of  the  enemy.  But  if 
the  infantry  is  to  be  moveable,  and  to  charge  with  the  bayonet 
to  break  the  enemy,  then  it  should  be  disposed  in  deep  ol¬ 
der  or  moveable  columns.  Hence  the  order  oi  battle  of  infan¬ 
try  ought  to  be  alternately  light,  and  deep. 

We  now  perceive  the  necessity  and  relation  of  battalions  and  or^al‘t||”0rns°and 
squadrons,  or  units  of  force,  to  orders  of  battle  ;  these  should 
not  exceed  a  certain  number  of  combatants,  and  should  be  or-  ofbaUte- 
ganized  and  disciplined  to  assume  rapidly  the  light  order,  from 
that  form  the  order  of  depth,  and  display  from  the  latter  into 
the  former.  Experience  has  established  the  proper  standard 
for  a  battalion  to  be  from  500  to  1000  combatants  ;  and  for  a 
squadron  150  to  200.  The  lesser  standard  does  not  possess 
sufficient  firmness  ;  and  the  greater  impedes  the  celerity  and 
promptitude  of  marches  and  manoeuvres.  By  means  of  these 
units  of  force  or  elements  of  the  line,  the  order  of  battle  is  form¬ 
ed,  and  modified  or  changed,  according  to  circumstances  and 
the  directions  of  the  General  commanding. 

28.  Among  the  Greeks,  cavalry  was  first  formed  in  Thessa-  bll^g o^cav'airy 
ly,  long  after  the  Trojan  war;  this  species  of  force  never  ex-  ^g^eGreekl 
isted  among  these  people  or  the  Macedonians,  nor  in  the  armies  pentanes  of  ro¬ 
of  Alexander,  in  any  considerable  numbers.  For  a  long  time 
the  use  of  cavalry  was  confined  to  skirmishing  ;  and  it  was  not  Encyclopaedia, he 
till  after  many  experiments  that  they  fought  in  close  and  regular  kc  ) 
order.  The  Rhomboidal  order  of  battle,  and  the  wedge  or  re¬ 
dan,  both  formed  of  ranks  or  files,  or  both,  were  at  first  much 
used  by  the  ancients;  but  as  the  shock  was  only  from  the  lead¬ 
ing  four  horses,  the  velocity  was  suddenly  lost,  and  the  eflect 
incomparably  less  than  that  of  the  simple  rectangular  iorm  4  or 
(3  deep.  Accordingly  this  latter  formation  was  soon  adopted, 
not  only  by  the  Persians  and  Sicilians,  but  by  all  the  nations  of 
Greece  that  cultivated  the  military  art.  The  cavalry  of  the 
Greeks  and  Persians,  and  of  other  nations,  was  divided  into 
isles  or  squadrons  of  about  C4  combatants,  commanded  by  an 
Islarch,  whose  station  was  on  the  apex  in  the  wedge  or  rhom¬ 
boid.  The  wedge  was  often  used  by  Philip  of  Macedon. 

Alexander  constantly  employed  the  rectangular  formation  of 
various  depths,  and  greatly  increased  the  strength  of  the  isle  or 
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squadron,  which  in  the  elite  caval-y  he  made  225  strong.  The 
isle  was  the  unit  of  force  ;  eight  isles  constituted  an  hipparchy 
or  corps  of  51 2  combatants,  called  among  the  Romans  “Ala" 
or  wing,  and  was  what  we  call  regiment  Eight  hipparchiee 
formed  one  epitagme  or  body  of  4o96  men,  and  which  we  now 
designate  reserve.  The  armies  of  Greece  and  Rome  never  had 
a  greater  force  of  cavalry  than  one  epitagme. 

Order?  or  hat-  The  infantry  of  the  Greeks,  Persians,  kc.  constituted  the 
a-.  '.fmaD.  er-  main  body  of  their  armies;  the  cavalry  were  few  in  numbers, 

Sian  anil  Mace-  J  J 

d.  .  an  infantry,  and  only  an  auxiliary  arm.  The  order  of  battle  of  the  Greek 
t Ik  phalanx .  _ 

and  Macedonian  infantry,  was  the  order  of  depth,  or  phalanx; 

and  without  entering  into  the  details  of  its  formation  and  divi¬ 
sion,  we  will  merely  describe  it  as  consisting  of  files  closely 
united  together  to  form  ranks  Two  files  formed  a  division, 
and  the  front  could  be  more  or  less  increased  or  diminished  in 
proportion  to  the  number  of  divisions :  each  file  bad  its  file-leader 
and  file-closer.  The  depth  of  the  phalanx  varied  in  time  among 
different  nations,  and  according  to  the  tactics  of  the  General. 
It  does  not  appear  that  its  depth  was  ever  less  than  eight  to  the 
file  ;  this  was  a  modification  of  a  primitive  and  deeper  order. 
The  greatest  tacticians  made  the  primitive  or  habitual  order  16 
deep,  as  most  favourable  to  doubling  and  displaying  the  pha¬ 
lanx.  Thus  its  form  was  rectangular,  cut  in  the  centre  by  an 
axis  parallel  to  the  front,  and  by  others  perpendicular,  marking 
the  divisions  composed  of  two  files  each.  By  this  formation 
the  phalanx  could  speedily  be  formed  into  a  depth  of  32,  or 
displayed  in  files  of  8  men  :  any  formation  below  this  latter 
number,  was  regarded  by  the  ancients  as  destitute  of  firmness 
and  stability.  'I  be  soldiers  of  the  phalanx  were  armed  with 
the  sarissa  or  pike,  the  straight  sword,  and  the  buckler,  and 
were  called  oplitce.  Those  of  the  light  infantry  were  styled 
psilce,  and  their  number  was  generally  about  one  half  of  the 
oplitce :  they  were  formed  eight  deep,  on  a  front  equal  to  that 
of  the  phalanx. 

Composition  of  The  elementary  phalanx  consisted  of  4,096  men,  in  123divi- 

the  eementaty  J  r 

*?*  of ,t!,e  cam-  sions;  and  the  re-union  of  4  of  these  formed  the  complete  pha- 
■flut  phalanx.  ’  11 

lanz.  This  infantry  of  the  line  16,384  strong,  was  accompani¬ 
ed  by  8,  92  psilce  and  by  4,096  cavalry. 

The  phalanx  in  order  of  battle  had  three  different  forma¬ 
tions ;  1st,  the  open  order  of  files;  2d,  the  close  order;  and 
3d,  the  locked  files.  The  first  was  when  the  psilce  were  in 


Extent  of  front 
*>f  the  phalanx. 
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front  and  about  retiring  to  the  rear  of  the  phalanx  ;  the  second  waS 
for  the  onset ;  and  the  third  disposition  was  when  they  locked 
their  bucklers  to  sustain  the  shock  of  the  charge.  The  extent 
of  front  of  the  elementary  phalanx  was,  according  to  these  three 
cases,  480,  240,  or  120  metres  (540,  270,  or  135  yards)  long: 
in  this  latter  order,  each  soldier  occupied  only  17  inches  and  1 
line  (a  little  move  than  18  inches  Eng  ) 

Among  the  Greeks  the  psilm  always  commenced  the  action  on  General  order 
the  front  of  the  phalanx,  and  then  retired  to  sustain  the  latter  Greeks, 
with  their  missiles.  The  cavalry  were  stationed  on  the  flanks  to 
oppose  the  enemy’s  horse  ;  and  often  part  of  the  cavalry  were 
kept  in  reserve  behind  the  phalanx,  to  penetrate  through  the 
openings  made  in  the  hostile  body.  This  order,  however,  va¬ 
ried  according  to  the  genius  of  the  General,  the  circumstances 
of  the  ground,  and  the  dispositions  of  the  enemy. 

The  sarissa  or  pike,  varied  much  in  its  length  :  the  longest  °.r,  ,he 

were  28  feet  6  inches  (3<H  feet)  ;  but  the  best  and  commonest 
length  was  1  ^  cubits  or  1 9  feet  1 1  inches  (about  22£  fee  t)  The 
six  first  ranks  bristled  the  front  of  the  phalanx  with  their  charged 
pikes,  whilst  the  remaining  ten  ranks,  carrying  their  p  kes, 
pressed  forward  and  augmented  the  weight  of  the  shock 

The  powers  of  the  phalanx,  elementary  or  complete,  are  obvi-  Analysis  of  th« 
ous  ;  it  possessed  from  pressure  an  eminent  degree  of  force  in  the  p^  an^anor- 
shock,  but  was  too  massive  or  heavy  for  even  a  moderate  celerity 
of  movement.  Obliged  to  close  its  divisions  in  attack,  there 
was  no  longer  room  for  the  psilw  to  act  with  confidence  on  its 
front,  or  for  the  cavalry  to  second  and  combine  their  attack 
with  its  operations  ;  and  when  the  depth  was  doubled,  these  de¬ 
fects  were  more  palpable,  and  the  phalanx  became  merely  a  re¬ 
sisting  body,  incapable  of  the  activity  necessary  in  combat. 

Moreover,  the  phalanx  was  only  fitted  for  plain  countries  ;  and 
if  the  Macedonians  vanquished  the  Persians,  it  was  because 
these  fought  on  the  plains.  Therefore  it  is  evident,  that  the 
phalanx  is  destitute  of  celerity  and  universal  mobility ;  and  is 
consequently  not  a  good  order  of  battle. 

29.  From  the  birth  of  the  republic,  Rome  had  cavalry  in  her  23.  Orders  of 
armies  ;  but  till  the  decline  of  the  empire,  infantry  constituted  and  inrantV'a*- 
the  main  body ;  cavalry  being  only  an  auxiliary,  and  in  the  mans  ;  the  legioD 
proportion  of  I  to  10.  The  first  legion  that  was  raised,  consist-  eieipent  of  snar¬ 
ed  of  3,000  infantry  and  800  cavalry  ;  and  when  afterwards  the  Urd.  i^uyU^ir. 
strength  of  the  legion  was  increased  to  4,500  men,  the  propor-  cyciopxdia,  &c ) 
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tioo  of  cavalry  was  still  3  -0 :  but  when  it  was  afte  rw  ari-  a u»- 
mented  to  6,000  men.  5  to  600  of  them  were  cavalry*. 
tw'i'ih1'  liie  J^wnaiy  cavalry,  bowerer  ere  at  the.;  numbers,  were 
ixjrtfta'c e  L1  ink.  10  ivrtna  or  troops,  composed  oi  from  _0  to  60 

horsemen  :  the  turma  in  battle  was  4  or  5  deep  ;  and  all  the 
‘.rms  were  rangec  up.t  .  :te  another.  :  r  forme*.  several  paral¬ 
lel  ranks  in  rear  of  each  other. 

ti»f  ienBii&rt *  21-  i  he  legion  was  a  corps  very  similar  to  what  we  now  call  a 
hm  m  complete  division,  combining  in  itself  all  the  constituent  ele- 

fo?"C£  r 

ments  oi  an  army,  and  was  composed  if.  viz.  1st.  c.valry  :  2d. 
heavy  intantiy  :  Gc.  velites  or  li^ht  infantry.  1  'be  proportions 
oi  these  varied  with  the  numerical  stiwr.-  is _  : .  oh  ch 


as  a  mean,  we  will  estimate  at  4.500  men.  of  whine  300  were 
cavalry  ;  this  was  the  force  cf  tae  ier'  a  anterior  to  and  during 
the  time  oi  Caesar.  The  infantry  of  the  leg: :  n  was  dri  ided  in¬ 
to  ten  cohorts,  the  force  of  which  varied  with  that  of  the  le~ion  : 

D 

the  cohort  was  an  unit  of  force  of  the  legionary  infantry,  and 
answers  to  battalion. 

c/h’S  D  tbe  e-rtr  days  oS  the  republic,  the  order  of  battle  of  the 

legion  was  analogous  to  :  jat  cf  the  Grec.aa  phalanx;  but  as 
aerrEL-  the  principal  weapon  of  the  shdier  was  the  basis  and  straight 
sword  see  art.  r_.  the  depth  of  the  tie  was  diminished  to  ten. 


3j  tattle 


and  even  tc* eight  men.  Small  intervals  were  left  between  the 
cohorts  for  the  relates  to  retire  thrush,  and  the  soldierv  were 
re-oer  divided  intone  classes  with  different  weapons.  The  number 
11  ’  ot  classes  afterwards  was  reduced  to  four,  consistent  of,  1st. 
the  rf.Vrcs  or  light  armec  sticlers.  armec  with  the  slits  and 
tie  ;avelin  :  2d,  the  basis.  who,  originally  armed  with  the 
hasta  or  spear,  performed  the  service  of  velites  ;  but  they  were 
afterwards  equipped  with  the  pel  am  and  straight  sword,  to  com* 
bat  in  line  :  3d.  the  princes,  armed  from  head  to  foot,  wield¬ 
ing  the  the  straight  sword  and  constituting  tie  strength  of  the 


'  Toe  Romans  to  perfect  their  ca-ralrr  t>:k  away  their  i  ndles.  mat. 
nuflasr  ndrtt  sv.p  their  apet:  as  career.  W.-.ea  the  ec  .estrisn  crier 
demounted,  they  were  toe  most  ferrm dank  iniaatiy.  and  often  decided  the 
fete  e>f  battles. 

"  They  exerted  every  means  to  obtain  Xomidiaa  horses,  Cretan  ar- 
•  chers,  and  Bhlearean  slirrers.  and  Rhod  at  vessels.  Infeed  no  natron 
'■ever  prepared  for  war  with  more  cartion.  nor  made  it  wiv.  m:  ••• 

.  — .  ' .  .  .2  .  .  1  :  . 
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line  ;  4th,  tbe  triari,  armed  with  heavy  javelins  or  pilumst, 
and  with  larger  bucklers  than  the  other  classes. 

The  legion  was  then  composed  of  four  species  of  troops,  ve- 
lites,  hastes,  princes ,  and  tnarii ;  the  number  of  each  being 
determined  according  to  the  strength  ot  the  legion.  The  lor- 
mation  of  the  cohort  was  in  the  same  proportion.  It  we  sup¬ 
pose  the  legion  to  consist  of  4,500  men,  there  would  then  be 
300  cavalry ,  1280  hastes,  1280  princes,  000  triarii,  and  1040 
velites ;  and  this  was  the  general  formation  down  to  the  reign 
of  Tarquin.  The  phalanx  order  was  then  abandoned,  and  was 
succeeded  by  one  of  three  lines.  The  first  line  composed  of 
the  hastes  of  each  cohort,  8  men  deep,  leaving  between  the  co¬ 
horts  snail  intervals  for  the  velites  ;  the  second  line  consisted 
of  the  princes,  likewise  8  deep,  having  their  centre  opposite 
the  intervals  of  the  first  line  ;  and  the  third  line  or  triarii,  only 
6  deep,  so  as  to  equal  in  front  the  two  first  lines.  1  his  latter 
was  the  reserve,  composed  of  the  oldest  and  most  experienced 
soldiers*.  The  cavalry  posted  on  the  flanks,  completed  the 
order  of  battle. 

Supposing  that  the  legionary  soldier  occupied  a  front  of  le?E^  of^be 
only  one  metre  (3  feet  4  inches),  and  that  the  intervals  he-  b“1' 
tween  the  cohorts  were  equal  to  one  half  their  front ;  the  whole 
front  of  the  legion,  including  the  cavalry,  would  be  1400  me¬ 
tres  or  1580  yards.  Thus  an  army  of  four  legions  (13,000 

*  Each  Roman  trusted  much  in  his  own  strength  and  skill,  and  not  in 
the  multitude  ;  and  as  their  discipline  was  perfect,  it  seldom  occurred 
that  a  whole  Roman  army  was  routed  or  broken,  or  that  the  enemy  es¬ 
caped  being  thrown  into  disorder. 

Their  chief  attention  was  to  discover  in  what  particular  the  enemy 
might  be  superior  to  them  ;  and  to  remedy  this.  They  no  sooner  disco¬ 
vered  institutions  and  weapons  superior  to  their  own,  than  they  adopted 
them  ;  they  adopted  the  large  Sabine  buckler,  and  the  Spanish  short  stab¬ 
bing  sword  :  thus  maintaining  their  superiority  in  every  thing,  and  laying 
the  foundations  of  their  greatness.  They  learned  from  Pyrrhus  the  use  of 
elephants,  and  to  intrench  and  fortify  their  camps. 

It  is  remarkable,  that  the  nations  vanquished  by  the  Romans  never  in¬ 
quired  into  the  causes  of  their  repeated  defeats  ;  but  persevered  in  the 
use  of  their  weapons  and  institutions  to  the  last  moment  ot  their  political 
existence.  What  weapons  could  be  worse  than  the  curved  cutting  sword 
and  small  buckler  of  the  Gauls? — Montesquieu,  Grandeur  et  Decadence 
da  Remains.  IjiArsutob. 
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men),  would  present  a  line  of  battle  of  about  5,600  metre* 
(0,250  yards;  or  upwards  of  one  league, 
battle* Tbe^e-  ^  he  °rder  of  battle  in  three  lines,  formed  of  the  four  classes 
au  unit  of  force*1  soldiers  in  the  legion  and  cohort,  existed  without  any  impor¬ 
tant  alterations  for  nearly  500  years  and  to  the  days  of  Marius, 
who  abolished  the  distinction  of  veliles,  hastue,  princes  and 
triurii,  and  gave  to  all  the  legion  the  same  weapons*.  Their 
offensive  arms  were  now,  the  pilum,  and  straight  sword ;  the 
light  troops  ceased  to  compose  the  legion.  T  hese  were  aux¬ 
iliaries  to  it,  generally  strangers  and  allies  serving  under  the 
standard  of  the  republic.  The  legion  was  divided  into  cohorts, 
which  Was  considered  as  an  unit  of  force,  and  consisted  of  480 
men:  the  legion  of  10  cohorts  contained  4,800  legionaries, 
400  cavalry,  and  upwards  of  1,000  light  armed  soldiers. 

Pursuant  to  this  formation,  the  last  order  of  battle  adopted 
by  the  legion  was  of  two  lines,  both  formed  of  cohorts  8  deep, 
with  sufficient  intervals  for  the  light  troops  to  pass  through. 
Sometimes  the  cohorts  of  the  second  line  faced  the  openings  in 
the  first,  and  at  others  covered  the  cohorts  on  their  front.  Lat¬ 
terly  all  the  cohorts  were  often  draw  n  up  on  one  line  to  show  a 
greater  front,  and  supported  by  a  heavy  reserve  in  second 
line.  The  cavalry  posted  on  the  flanks  completed  the  order. 

Analysis  of  the  The  legionary  line  of  battle  just  described,  was  much  sune- 

order  of  .attle  .  0  ^  J  * 

oftbe  legion.  nor  to  that  of  the  Grecian  phalanx.  fi  he  legion  being  only  & 

deep,  had  sufficient  force  to  break  through  the  enemy,  and  be¬ 
ing  less  cumbrously  equipped,  its  attack  w  as  more  prompt  and 
violent.  Consequently  the  legion  had  strength  and  celerity, 
and  greater  mobility  than  the  phalanx  ;  and  in  this  order  the 
greatest  number  of  combatants  acted  against  the  enemy.  Ac¬ 
cording  to  the  opinions  of  Polybius,  Folard,  Puysegur,  Turpin. 

*  The  innovations  of  Caius  .Marius  upon  the  constitution  and  military  in¬ 
stitutions  oi  Rome,  by  suffering  the  nobles  and  equestrian  order  to  serve 
by  mercenary  substitutes ;  thus  extinguishing  the  military  virtues  of  those 
who  had  the  greatest  interest  in  the  safety  of  the  republic,  and  tiling  the 
legions  with  slaves  and  mercenaries,  have  by  all  historians  been  regarded 
as  one  of  the  most  powerful  causes  of  the  d  dine  and  fall  of  the  repuLlic. 
When  the  rich  and  the  noble  commit  the  sword  to  the  enfranchised  slave 
and  mercenary  soldier,  what  else  can  be  expected  than  the  usurpation  of  a 
government,  end  the  plunder  of  a  country? — (See  Gibbon's  Decline  nJ 
Fall.  Ferguson  s  Roman  Republic  :  and  Montesquieu's  Grandeur  et  De¬ 
cadence.  Translator. 
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Montecuculi,  Lloyd,  and  others,  it  was  the  most  perfect  order 
of  battle  that  has  ever  existed. 

It  follows  from  this  brief  review  of  the  orders  of  battle  of  the  0ftbeprecedhwS 
ancients,  that  the  formation  of  their  troops  was  adapted  to  their 
weapons  ;  that  the  phalanx  was  inferior  to  the  legion  ;  and  that 
both  were  defective  in  not  leaving  sufficient  intervals  between 
their  units  of  force  for  the  light  troops  and  cavalry  to  combine 
their  attack  with  that  of  the  heavy  infantry*. 


■  “  The  Roman  armies  were  not  very  large:  their  discipline  and  sub- 
‘  -i-tence  was  therefore  the  easier  maintained  and  provided  for;  and  the 
•  admirable  highways  that  they  constructed,  enabled  them  to  move  with 
“  rapidity  and  arrive  unexpectedly.  Witness  the  fate  of  Asdrubal  and 
of  Viriathus.” 

<:  Their  armies  enjoyed  health  in  all  countries  and  climes,  whilst  modern 
u  armies  melt  away  in  one  or  two  campaigns ;  and  the  reason  of  the  dif- 
“  ference  is — that  the  Romans  never  relaxed  from  labour  and  exercise; 
“  whilst  the  moderns,  suddenly  roused  from  a  state  of  idleness  and  luxury 
‘‘  to  great  exertion,  and  then  relapsing,  sink  beneath  the  violence  of  such 
“  irregular  and  opposite  modes  of  life.  The  Roman  armies  marched  20 
“  and  24  miles  in  5  hours  at  the  military  pace,  and  with  a  burthen  of  up- 
l!  wards  of  CO  pounds. 

“  We  may  judge  of  the  severity  of  their  discipline  by  Manlius  putting 
“  his  own  son  to  death  for  fighting  a  single  combat  against  orders  ;  and  by 
a  the  toils  and  privations  to  which  Scipio  JEmilius,  Metcllus,  Marius,  and 
“  Sylla,  condemned  their  armies. 

“  Whenever  they  pitched  their  camp,  they  immediately  intrenched  it; 
“  and  by  exercising  their  troops  in  time  of  peace  with  weapons  and  ar- 
mour  of  double  the  common  weight,  and  imposing  upon  them  stupen- 
u  dous  labours,  they  made  war  a  season  of  meditation,  and  peace  the  pe- 
riod  of  exercise.  Marius  and  Pompey  are  praised  for  continuing  in  their 
“  old  age  the  exercises  of  a  legionary  soldier.” — M onlesquieu,  Grandeur 
rt  Decadence.  See  also  Gibbon's  Decline  and  Fall :  and  Polybius. 

Josephus  says,  that  there  was  not  much  difference  between  fhe  common 
burthen  of  a  Roman  soldier,  and  that  of  a  pack  horse;  and  Cicero  says 
that  they  carried  more  than  15  days  provisions,  their  clothing  and  equip¬ 
ments,  and  implements  for  fortifying  ;  and  that  their  weapons  no  more  in¬ 
commoded  them  than  their  hands  and  arms. 

Gibbon  says — “  Nor  was  the  legion  destitute  of  what,  in  modern  lan- 
“  guage,  would  he  styled  a  train  of  artillery.  It  consisted  in  ten  military 
“  engines  of  the  largest,  and  fifty-five  of  a  smaller  size;  hut  all  of  which, 
44  either  in  an  oblique  or  horizontal  manner,  discharged  stones  and  darts 
l!  with  irresistible  violence.”—. — 14  And  yet  so  sensible  were  the  Romans 
“  of  the  imperfection  of  valour  without  skill  and  practice,  that  in  their 
“  language  the  name  of  an  army  was  borrowed  from  the  word  which  sig- 
“  nified  exercise.  Military  exercises  were  the  important  and  unremitted 
VOL.  I.  K 
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30  orders  of  39,  The  Gauls  by  long  wars  with  the  Romans  learned  from 
battle,  geoeril  J  ..  .  , 

and  particular,  them  the  art  ot  war,  and  to  form  and  discipline  their  armies  ;  ana 
siui-e  tbe  etta-  ,  ,  . 

bti‘hDjent  of  the  the  nations  of  the  North  that  invaded  Gaul,  acquired  some  mi- 
F,euch  tnonar-  . 


anv. 


litary  knowledge  from  this  latter  people.  1  he  f  ranks,  after 
their  conquests,  and  under  the  immediate  government  of  their 


kings,  introduced  into  their  orders  of  battle  system  and  regulari¬ 
ty  ;  they  had  no  light  troops,  and  but  very  few  cavalry  We 
have  already  stated  (art.  6)  that  their  arms  were  the  javelin  or 
angon,  the  double  edged  battle-axe,  the  straight  sword*,  and  the 
orders  of  bet-  buckler.  Their  order  of  battle  was  deep  ( profond ),  formed  of 
French-,  battle  of  many  battalions,  and,  like  those  of  the  Romans,  8  to  10  deep. 
ly,  between  Oie  The  battalions  were  disposed  according  to  the  plan  ol  the  ue- 
rrnns  in  553.  neral  ;  sometimes  in  many  double  lines,  and  at  others  forming 

(SeePLA.TEl.fi  ’  J  .  ,  .  .  .  ,c  ...  ... 

its  explanatory  the  wedge.  To  give  some  idea  01  the  mode  ot  fighting  in  those 
days,  we  will  describe  the  celebrated  battle  of  Casilinum, 
fought  on  the  banks  of  a  stream  of  this  name  in  Italy,  in  tbe 


year  553. 

The  army  of  the  Franks  consisted  of  30,000  foot,  command¬ 
ed  by  Buccelin,  one  of  the  Generals  of  Theobald.  The  Roman 
or  Emperor  Justinian's  army,  was  18,000  strong,  including 
about  2,000  cavalry,  and  was  commanded  by  Narses.  The 
plan  annexed  exhibits  the  army  of  the  Franks  drawn  up  like  a 
phalanx,  flanked  by  two  wings,  giving  it  the  form  of  the  wedge 
(tele  de  pore )  ;  the  design  was  to  surround  the  Roman  army, 
whilst  at  tbe  same  time  the  head  of  the  wedge  broke  through 


its  centre. 

Narses,  although  abandoned  by  the  Herulit,  formed  his  forces 


‘  object  of  their  discipline.  The  recruits  and  young  soldiers  were  con- 
“  stantly  trained  both  in  the  morning  and  in  the  evening,  nor  was  age  nor 
‘  knowledge  allowed  to  excuse  the  veterans  from  the  daily  repetition  of 
“  what  they  had  completely  learnt.”  Translator. 

*  Montesquieu,  in  his  “  Grandeur  el  Decadence  dts  Remains says  'hat 
the  Gaulish  sword  was  curved  and  cutting.  Perhaps  a  difference  between 
the  arms  of  ancient  Gaul,  and  of  Gaul  under  the  Romans  and  Franks,  is 
the  cause  of  this  seeming  difference.  Tra^lator. 

+  Buccelin’s  army  was  originally  75,000  stron?,  but  on  entering  Italy 
the  year  before,  he  divided  it  into  two  corps,  one  of  which  he  gave  to  his 
brother  Lothaire,  who  towards  winter  retired  beyond  the  Po  with  the  plun¬ 
der  and  spoils  of  Italy,  of  which  alone  he  was  ambitious. 

The  army  of  Buccelin  was  composed  equally  of  Franks  and  Alemanni, 
and  he  invaded  Italy  to  restore  the  empire  of  the  G^ths  and  place  himself  or 
Aligern,  the  heir  of  the  slaughtered  Totila,  on  the  Gothic  throne.  Had  hi; 
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like  a  legion  ;  and  by  a  manoeuvre  worthy  of  a  great  General, 
detached  unperceived  by  Buccelin  two  corps  of  cavalry  on  his 
flanks.  After  the  first 'shock  of  the  Franks,  his  cavalry  sur¬ 
rounded  and  cut  them  to  pieces  ;  nearly  their  whole  army  pe- 

brother  Lothaire  been  as  eager  for  fame  as  he  was  for  plunder,  the  eunuch 
Narses  might  have  felt  the  sword  of  a  conqueror,  and  the  pragmatic  edicts 
of  Justinian  never  been  heard  of  in  Italy. 

The  eunuch  Varses,  the  successor  of  the  renowned  Belisarius,  improved 
the  winter  in  disciplining  his  forces  ;  and  at  the  opening  of  spring  marched 
against  the  barbarians,  who  had  taken  quarters  in  Calabria.  Buccelin 
slowly  moved  north  to  Capua,  and  took  post  on  the  Casilinum,  his  right 
covered  by  the  Vulturnus  and  his  camp  fortified  by  “  a  rampart  of  sharp 
“  stakes  and  a  circle  of  wagons  whose  wheels  were  buried  in  the  earth,” 
and  where  he  expected  the  return  of  Lothaire,  “  ignorant  that  this  chief 
and  his  armv  had  been  swept  away  by  a  strange  disease  on  the  banks  of 
the  Lake  of  Benacus”  (now  Lago  di  Garda),  “  between  Trent  and  Vero¬ 
na.”  Narses  approached  the  posts  and  camp  of  Buccelin,  which  he  invested, 
and  cut  off  from  communication  and  supplies. 

“  On  the  morning  of  the  important  day,  when  the  ranks  were  already 
“  formed,  a  servant,  for  some  trivial  fault,  was  killed  by  his  master,  one 
of  the  leaders  of  the  Heruli.  The  justice  or  passion  of  Narses  was  awa- 
“  kened:  he  summoned  the  offender  to  his  presence,  and  without  listening 
“  to  his  excuses,  gave  the  signal  to  the  minister  of  death.  11  the  cruel 
“  master  had  not  infringed  the  laws  of  his  nation,  this  arbitrary  execution 
“  was  not  less  unjust  than  it  appears  to  have  been  imprudent.  The  Heruli 
“  felt  the  indignity,  and  they  halted.  But  the  Roman  general  without 
“soothing  their  rage  or  expecting  their  resolution,  called  aloud  as  the 
“  trumpets  sounded,  that  unless  they  hastened  to  occupy  their  place,  they 
“  would  lose  the  honour  of  the  victory.”  The  battle  then  commenced  in 
the  manner  above  described. 

“  The  flower  of  the  Roman  archers,  on  horseback  and  in  complete  ar- 
“  mour,  skirmished  without  peril  round  this  immoveable  phalanx  ;  sup- 
“  plied  by  active  speed  the  deficiency  of  numbers,  and  aimed  their  arrows 
“  against  a  crowd  of  barbarians  who  instead  of  a  cuirass  and  a  helmet, 
“  were  covered  by  a  loose  garment  of  fur  or  linen.  They  paused — they 
“  trembled — and  their  ranks  were  confounded  ,  and  in  the  decisive  mo- 
“  ment  the  Heruli  preferring  glory  to  revenge,  charged  with  rapid  vio- 
“  lence  the  head  of  the  column.” 

“ _ Buccelin  and  the  greatest  part  of  his  army  perished  in  the 

“  field  of  battle,  in  the  waters  of  the  Vulturnus,  or  by  the  hands  of  the 
“enraged  peasants:  but  it  may  seem  incredible,  that  a  victory  which  no 
“  more  than  five  of  the  Alemanni  survived,  could  have  been  purchased  by 
“  the  loss  of  four  score  Romans. ” — Gibbon ’s  Decline  and  F all,  chap, 
xliii. 

The  imperishable  history  of  the  Decline  and  Fall,  states  the  battle  to 
have  been  fought  in  the  year  ‘tht.  Translator. 
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riahed  in  censequence  of  the  misconduct  of  their  General,  who 
had  not  sufficiently  reconnoitred  the  Roman  army.  This  in¬ 
stance  shows,  that  as  early  as  the  year  500  the  I  ranks  had 
some  skill  in  war  and  in  their  orders  of  battle. 

Orders  of  bat-  We  have  already  remarked  (art.  7)  the  rapid  changes  made 

tie  from  the  es-  *  f  '  7 

tabiishment  of  jp  French  armies  by  Charlemagne  and  his  successor-.  J  lie 

knighthood  and  7  ,  .  ,  ,  . 

the  feudal  sys-  principal  force  of  the  armies  was  cavalry,  and  on  it  uepenueu 

year  700  to  1500.  the  victory  ;  the  militia  marched  and  fought  under  the  banner 

*franqaisc,  page  and  command  of  their  barons.  We  do  not  know  exactly  what 

r>C8  )  •  . 

was  the  formation  or  order  of  each  species  ol  force  on  entering 
into  line  ;  but  it  is  probable  that  the  archers  were  3  or  1  deep, 
that  the  pikemen  were  formed  like  the  Roman  legion  on  8  or  10 
ranks,  and  that  the  light  cavalry  fought  in  squadrons,  or  skir¬ 
mished  in  small  troops.  As  to  the  gendarmes  or  knights  in  com¬ 
plete  armour,  we  know  that  they  fought  in  one  single  line,  sup¬ 
ported  by  their  squires,  &.c.  in  the  rear. 

There  was  no  established  mode  of  forming  the  general  order 
of  battle  ;  this  formation  was  decided  by  circumstances,  the  ta¬ 
lents  of  the  commander,  and  often  by  accident.  The  chief  de¬ 
pendence  for  victory  was  upon  the  strength  of  the  cavalry, 
which  constituted  the  first  line  and  occupied  the  most  exposed 
points :  the  infantry  was  but  an  auxiliary  arm,  forming  a 
second  line  and  displaying  on  ground  where  cavalry  could  not 
act*. 

progress  Of  tbft  From  these  facts  it  is  evident  that  for  nearly  seven  centuries 

art  during  700 

yews.  the  science  of  war  was  not  known,  nor  were  military  operations 

founded  on  any  rational  or  methodical  system  ;  during  this  long 


*  A  war  of  manoeuvres  is  adopted  in  proportion  to  the  discipline  of  the 
enemy  and  the  skill  of  the  general.  Until  the  era  of  Gustavus  Adolphus 
and  the  princes  of  Nassau,  the  restorers  of  military  science,  armies  were 
brought  into  contact  without  concert  or  science  or  skill,  and  fought  like 
mobs.  They  were  formed  in  one  column  of  three  divisions ;  the  first 
division  was  called  the  vanguard,  the  second  was  the  fighting  corps  or 
corps  of  battle,  and  the  third  was  the  rear  guard;  a  whole  day  was  not 
sufficient  to  umbld  this  deep  and  complicated  mass. 

The  vanguard,  composed  of  archers  and  the  forlorn  hope,  commenced 
the  action  ;  then  the  gendarmerie  or  nobility  advanced  to  their  support ; 
lastly  the  despicable  infantry  or  commoners  followed,  to  partake  of  the 
plunder,  or  of  the  rout. 

Even  at  this  day  the  Ottoman  armies  are  not  much  better.— See  Gui- 
bcrCs  General  Essay  on  Tactics. 


Translator. 
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period  the  tactics  and  principles  of  the  Romans  were  forgotten 
and  lost*. 

31.  No  sooner  had  the  genius  and  experience  of  Francis  I  battle  ta"  the 
perceived  the  necessity  of  a  standing  infantry  armed  and  disci-  “s‘*trut""0p[jr®: 
plined  for  attack,  than  he  revived  the  Roman  institutions,  and  ^  ofTi.r'enne* 
formed  legions  of  pikemen.  This  heavy  infantry  was,  like  the  c£uf\cM°Dabout 
legions  of  Rome,  drawn  up  6  or  8  deep,  and  made  part  of  the  16b0' 
general  line  of  battle  ;  and,  after  the  manner  of  the  Romans, 
when  the  ground  was  favourable,  constituted  the  centre  ;  the 
cavalry  being  upon  the  wings.  The  army  was  displayed  in  se¬ 
veral  lines  according  to  circumstances,  having  intervals  between 
the  corps  of  the  first  and  second  and  even  of  the  third  line. 

These  openings  favoured  the  retreat  of  the  light  troops,  and  the 
alternate  attacks  and  retreat  of  the  different  lines. 

Towards  the  close  of  the  reign  of  Henry  II,  the  order  of  bat-  of0rc|vai/ybaUJn 
tie  of  the  cavalry  was  changed,  and  the  advantages  were  per-  s 

ceived  of  combating  in  squadrons  4  deep:  this  disposition  had  m  and  i\ ,  two. 

*  “  Hamilcar  was  the  first  general  who  invented  marches  on  many  co- 

lumns:  an  invention  that  Hannibal  improved,  and  the  Romans  copied. 

“  It  was  by  campaigns  of  marches  and  manoeuvres  that  Fabius  saved  his 

“  country.” - “  The  larger  an  army,  the  more  numerous  must  be 

“  its  columns.” — Guibert's  General  Essay. 

The  order  of  march  and  battle  of  a  Roman  army  is  well  described  by 
Gibbon  :  “  Whenever  the  trumpet  gave  the  signal  of  departure,  the  camp 

“  was  almost  instantly  broken  up,  and  the  troops  fell  into  their  ranks 
“  without  dtlay  or  confusion.  Besides  their  arms,  which  the  legionaries 
“  scarcely  considered  as  an  encumbrance,  they  were  laden  with  their  kit- 
“  chen  furniture,  the  instruments  of  fortification,  and  the  provision  of  many 
“  days.  Under  this  weight,  which  would  oppress  the  delicacy  of  a  mo- 
<<  Jem  soldier,  they  were  trained  by  a  regular  step  to  advance  in  six  hours 
“  near  twenty  miles.  On  the  appearance  of  an  enemy,  they  threw  aside 
“  their  baggage,  and  by  easy  and  rapid  evolutions  converted  the  column 
“  of  march  into  an  order  of  battle.  The  slingers  and  archers  skirmished 
“  in  the  front;  the  auxiliaries  formed  the  first  line,  and  were  seconded  or 
“  sustained  by  the  strength  of  the  legions:  the  cavalry  covered  the  flanks, 

“  and  the  military  engines  were  placed  in  the  rear.” 

“  Such  were  the  arts  of  war  by  which  the  Roman  emperors  defended 
“  their  extensive  conquests,  and  preserved  a  military  spirit,  at  a  time  when 
“  every  other  virtue  was  oppressed  by  luxury  and  despotism.  The  peace 
“  establishment  of  Hadrian  and  his  successors  was  composed  of  no  less 
“  than  thirty  of  these  formidable  brigades  ;  and  most  probably  formed  a 
“  standing  force  of  three  hundred  and  seventy-five  thousand  men.”— Vol. 

I.  chap.  1.  Traksi,ator. 
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certainly  greater  strength,  celerity,  and  mobility.  In  the  time  of 
Henry  IV  ^art.  14)  the  lance  was  laid  aside  for  the  sword  ;  and 
this  change  of  weapons  perfected  the  order  of  battle  of  the  ca¬ 
valry.  Since  this  period  it  has  undergone  no  important  altera¬ 
tions,  though  brought  to  greater  perfection  by  improvements  in 
minute  tactics. 

tle°atd the °penod  It  has  been  already  stated  (art.  15)  that  it  was  during  the 

troops im'o^.aita-1  reign  of  Louis  XIII  that  some  great  Generals  conceived  the 

!froDs,  aiG35.SqUa  idea  of  organizing  all  troops  into  battalions  and  squadrons.  From 
that  p  riod  orders  of  battle  became  more  regular,  and  the  prin¬ 
ciples  of  the  Romans,  which  had  been  lost  for  so  many  ages, 
began  to  be  propagated  throughout  Europe.  Orders  of  battle 
were  modified  in  relation  to  the  weapons,  which  were  (art.  17 
and  25)  then  matchlocks  and  pikes  ;  and  efforts  were  made  to 
combine  the  powers  of  both  to  the  greatest  effect.  The  cus¬ 
tomary  order  of  battle  for  infantry,  was  the  oblong  of  eight 
ranks  ;  and  it  is  probable  that  as  the  pikemen  required  for  at¬ 
tacks  great  force  in  the  shock,  they  were  formed  in  columns  of 
16  to  32  ranks  deep.  Regular  general  orders  of  battle  were  in 
two  or  three  parallel  lines  ;  the  squadrons  and  battalions  in  each 
line  separated  by  intervals  equal  to  their  front ;  those  in  the 
second  line  faced  the  intervals  in  the  first,  and  thus  formed  the 
quincunx  order. 

Orders  of  bat-  Thus  we  behold  the  principles  of  the  science  unfolding 

tie  during  the  r  1 

timesofTurenne,  themselves  by  the  light  of  reason  and  experience.  I  he  bri- 

Conad,  Montecu-  .  rJ  °  . 

<uii  sic  from  16*8  gades  of  infantry  were  composed  of  2  regiments  and  ol  4  bat- 

(See  PLATE  II,  6  ,  ,  ,  °  ,  .  ,  . 

6s  i )  tahons  in  line,  and  answered  to  the  Roman  legion  ;  and  the 

battalion  to  the  cohort. 

Towards  the  middle  of  the  1 7th  century,  Conde  and  T urenne, 
in  their  first  campaigns,  formed  their  battalions  on  8  ranks,  the 
pikes  in  the  centre  and  the  matchlocks  on  their  right  and  left  ; 
the  grenadier  company  was  on  the  right.  After  some  time  the 
number  of  ranks  was  reduced  to  six,  and  at  the  close  ot  a  cam¬ 
paign  to  5  :  in  this  manner  the  line  of  infantry  became  a  mean 
order  of  depth. 

In  the  days  of  Turenne,  Conde,  and  Montecuculi,  artillery 
had  not  acquired  those  powers  of  destruction  that  it  now  pos¬ 
sesses  ;  and  the  fire  of  the  infantry  was  not  so  efficient  as  to 
prevent  the  contact  of  troops,  and  the  charge  of  the  bayonet  and 
the  sword.  The  order  of  depth  was  therefore  the  most  proper 
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habitual  order  of  battle  to  be  used  by  Generals  capable  of  esti¬ 
mating  its  powers  (see  art.  27). 

Nevertheless  it  must  be  admitted  that  this  order,  in  which 
one  third  of  the  men  were  armed  with  matchlocks  and  muskets, 
and  two  thirds  with  pikes,  was  defective  in  three  respects,  viz  . 

1st,  in  intermingling  matchlocks  with  pikes;  2d,  because  each 
company  did  not  form  an  integral  part  of  the  line  ;  and  od,  be¬ 
cause  the  officers  stationed  on  two  lines,  in  front  and  rear,  could 
not  immediately  watch  over  and  conduct  the  movements  of  then 

companies.  A  nnre  adraiT 

To  give  to  a  battalion,  armed  with  the  pike  and  matchlock,  tageous  disposi 

an  order  for  attack  and  defence  conformable  to  the  principles 
we  have  laid  down  (art.  25),  we  would  form  the  platoon  or 
company  6  deep,  regarding  it  as  an  integral  part  of  the  batta¬ 
lion  ;  and,  after  the  manner  of  the  Romans,  arm  variously  its 
different  ranks.  Suppose  the  company  to  consist  of  54  men,  or 
18  musketeers  and  36  pikemen  ;  there  would  then  be  9  com¬ 
batants  in  each  rank.  The  two  first  should  be  composed  of  the 
smallest  men,  armed  with  the  matchlock  and  the  sword  ;  the 
remaining  four  ranks  should  be  pikemen.  The  first  rank  of  the 
matchlocks,  after  having  used  all  their  fire,  should  retire  through 
the  small  platoon  or  battalion  intervals,  and  form  on  the  rear 
rank;  and  at  the  moment  of  the  charge,  the  second  rank  of 
matchlocks  should  rush  on  sword  in  hand*.  In  this  order  all 

*  It  is  probable  that  these  men  would  not  “  rush”  far,  for  the  charged 
body  would  be  able  to  repulse  them  with  great  ease;  especially  as  they 
would  have  to  throw  aside  their  matchlocks  or  muskets,  or  if  they  attempt¬ 
ed  to  sling  them,  they  would  be  greatly  incommoded  and  disordered  by 
the  position  of  the  gun.  The  broken  order  into  which  they  would  be 
thrown  in  attempting  to  charge,  and  the  extinction  of  their  fires,  would  af¬ 
ford  the  cavalry  of  their  adversaries  an  opportunity  of  utterly  routing  and 
destroying  them. 

At  the  battle  of  Prague  (1757),  the  Austrian  right  and  centre,  after  re¬ 
pulsing  the  Prussian  line  under  Marshal  Schwerin,  pursued  them  sword  in 
hand;  the  consequences  were — the  Prussians  rallied,  and  by  a  united  ef¬ 
fort  of  their  cavalry  and  infantry,  broke  and  routed  the  whole  Aus¬ 
trian  force.  This  charge  of  the  Austrians  was  one  great  cause  of  their 
losing  the  day.  They  took  this  practice  from  the  janizaries,  without 
reflecting  that  what  might  be  comparatively  good  with  one  species  of 
armament,  was  vicious  when  opposed  by  more  perfect  weapons 

Such  are  the  dangers  of  pur-uing  in  disorder,  that  it  has  grown 
into  a  maxim,  to  draw  your  enemy  on  by  a  feigned  flight ;  and  then 
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the  platoous  conducted  by  their  respective  officers,  and  formed 
one  upon  another,  would  compose  a  battalion  in  regular  order, 
and  conformably  to  the  principles  of  attack  and  defence  ;  and 
the  battalion  would  possess  all  the  mobility,  celerity,  and 
strength,  required  in  assailing  and  repulsing  even  cavalry. 

!>attie of'lnfantry  32‘  No  sooner  'vere  the  infantry  uniformly  armed  with  the 
jberun1'ye^hin-  musket  and  socket  bayonet,  ai  d  the  powers  of  artillery  begun 
musket 'and°bdy-  *n  act’on>  than  orders  of  battle  were  modified  by  the 

artillery  ^on^or-  na*ure  01  these  arms,  and  especially  by  the  prodigious  effects  of 
battle.  artillery,  which,  while  troops  were  stationary  or  before  they 
met  in  the  charge,  swept  the  ranks  from  front  to  rear  with  ter- 
rible  destruction*. 

supersedes  the  It  was  therefore  but  proper  to  reduce  the  depth  of  the  kabiiu- 
depth.  of  a/  order,  and  increase  the  extent  of  the  front,  in  order  to  use  a 
greater  quantity  of  fire  ;  accordingly  from  1703,  infantry  was 
formed  only  four  deep,  and  often  towards  the  close  of  a  cam¬ 
paign  in  three  ranks. 


turn  upon  him  with  the  irresistible  fury  of  a  regular  and  orderly  at¬ 
tack.  i  he  eventful  battle  of  Hastings  (1066),  is  one  among  many 
thousands  that  may  be  quoted  of  the  successful  application  of  this 
rule,  which  cost  Harold  his  life  and  crown,  and  established  a  new  dv- 
nasty  in  England. — See  Jomini  :  and  Hume's  History  of  England. 

Translator. 

*  Oul'  young  readers  will  be  able  to  appreciate  the  powers  of  artillery, 
when  well  directed,  from  the  few  following  facts  : 

“  At  the  battle  of  Zorndorff  (1758),  one  cannon  shot  mowed  down  42 
“  men  of  the  second  regiment  of  Russian  grenadiers.”—  Ttilkc  on  Field 
Fortification ,  vol.  1.  page  146. 

“  At  the  battle  of  Prague,  the  Prussian  regiment  of  Winterfeid,  which 
••  was  1400  strong,  lost  1000  men  in  attacking  a  battery  on  the  heights 
‘  near  Kjge,  when  the  king  was  forcing  the  opening  between  (lie  polence 
“  and  the  Austrian  left.  They  continued  to  advance  as  if  they  were  at  a 
“  review,  under  showers  of  grape.  The  Wreden  grenadiers  rushed  for- 
"  ward  to  their  support,  crying,  ‘  Give  us  room,  comrades ;  ye  have 
"  done  enough  for  glory  l1  These  valiant  troops  met  as  hard  a  fate.  Yet 

-  notwithstanding — the  enemy  were  routed  and  their  positions  carried  1” _ 

Jomini.  Part  I.  chap.  ii. 

Our  own  history  affords  glorious  instances  of  the  power  of  artillery  when 
served  with  skill  and  coolness.  At  the  memorable  battle  of  New  Orleans 
(1315),  won  by  General  Jackson,  the  artillery  swept  with  death  the  Bri¬ 
tish  columns  from  front  to  rear.  The  same  was  the  case  at  Fontenoy. 

Translator. 
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The  battalions  of  Turenne  in  1660,  were  8  deep,  exhibiting 
a  front  of  86  files  (art.  17).  The  battalion  of  1701,  formed  ot4  f[onV°TVrenne", 
ranks,  displayed  a  front  of  162  files  (art.  18).  Therefore  the  “qi* battall°s °ef 
front  of  the  latter,  though  weaker  by  200  men,  was  nearly  3  j'ATE  n’  fig' 
double  the  front  of  the  former. 

33.  At  first  field  artillery  consisted  of  a  few  very  light  can- ]e“; 
non,  following  in  the  train  of  armies  to  be  placed  in  position  on  p0Sltl0n  pie‘ 
military  sites  ;  and  this  artillery,  more  or  less  moveable,  com¬ 
bined  its  powers  with  those  of  other  arms.  When  towards  the 
year  1700  very  light  4  pounders  were  cast,  two  of  them  were 
attached  to  each  battalion  ;  and  placed  in  the  intervals,  they 
mingled  their  fire  with  that  of  the  infantry.  From  this  period 
artillery  of  position  has  always  been  distinguished  from  the  ar¬ 
tillery  attached  to  battalions  ;  the  first  included  all  calibers 
heavier  than  4  pounders. 

Although  the  practice  of  attaching  artillery  to  infantry  corps  Defects  of  the 
..  rc  1  ■  ,  ,  .  ,,  battalion  pieces, 

tor  the  purpose  ot  fighting  regularly  in  line,  appears  to  be  al¬ 
most  sanctioned  by  time  ;  yet  it  is  nevertheless  bad,  as  expe¬ 
rience  has  often  proved.  Artillery  thus  scattered  on  the  whole 
extent  of  a  front,  without  regard  to  ground  and  circumstances, 
has  seldom  any  sensible  effect,  and  often  in  forced  retreats  pro¬ 
duces  causes  of  great  disasters  :  we  might  cite  many  striking 
examples  that  we  have  ourselves  witnessed.  Besides,  it  weak¬ 
ens  the  moral  strength  of  the  soldiery,  impedes  the  manoeuvres, 
and  distracts  the  attention  of  the  troops  from  the  great  object. 

It  is  therefore  with  good  reason  that  this  disposition  of  artillery 
has  been  suppressed,  and  that  it  has  been  considered  under  a 
new  point  of  view,  and  brought  into  direct  relation  and  combina¬ 
tion  with  orders  of  battle  of  other  arms.  We  w  ill  detail  these 
relations  in  chapter  VII. 

31.  We  will  now  describe  the  present  orders  of  battle  of  all  34.  Present  or- 

the  modern  troops  with  whose  composition  and  weapons  we  are  fhemodere'^ee- 

acquainted.  The  habitual  order  of  battle  for  each  arm,  should  £ebMtie*ture8  °f 

be  determined  by  the  nature  of  its  weapons,  which  decide  the 

manner  and  characteristics  of  the  combat.  And  according  to 

the  nature  of  the  arm,  the  action  should  begin  with  the  combat 

of  fire  arms,  and  be  terminated  by  the  charge  of  the  sword  and 

the  bayonet.  Therefore  the  order  of  battle  should  vary,  viz.  : 

1st,  it  should  be  the  light  or  order  of  3  deep,  to  give  the  "real-  ,Habitliai  order 
%  1  0  o  of  infantry  in  3 

VOL.  I.  L  ranss: 
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deep  Vro'rderof  est  e^ecl  to  'fie  lire;  2cl,  the  order  of  battle  should  then  change 
plate  iu(fige  ^rom  ^ie  to  the  order  of  depth  of  6  to  12  ranks,  to  attack 
1,2,  auds)  with  the  bayonet,  (art.  27). 

Consequently  the  primitive  and  habitual  order  of  infantry 
should  be  the  light  order,  capable  of  rapidly  forming  into  depth 
or  column. 

orHcabva!ry,0ridiseo  Many  writers,  and  among  others  the  celebrated  Lloyd,  are 
platb  of  opinion  that  cavalry  should  be  formed  on  three  ranks ;  ne- 

■i  »nd 5.)  vertheless  if  we  duly  weigh  the  maxims  and  principles  already 

established  (art.  27),  we  will  discover  that  the  formation  of  2 
deep  is  the  best ;  for  the  third  rank  neither  increases  the 
force  of  the  shock,  nor  the  celerity  of  the  charge.  In  this  for¬ 
mation,  manoeuvres  are  more  simple  and  rapid,  and  though  it 
extends  the  front,  experience  shows  that  the  squadron  may 
charge  with  velocity  and  without  breaking.  It  is  not  long  since 
the  order  of  2  deep  has  been  adopted  ;  the  greater  part  of  Eu¬ 
rope  still  form  their  cavalry  in  3  ranks. 

Consideration  of  We  have  already  said,  that  the  artillery  should  not  be  strew- 
dera  of  battle;  ed  along  the  front  of  the  line  of  battle  :  it  should  combat  in 

formed  into  divi-  ,  .  .  . 

sions.  moveable  batteries,  on  chosen  positions  on  the  front  or  flanks  of 

the  troops.  This  service  is  performed  by  divisions  and  half¬ 
divisions.  General  Gribeauval,  the  ablest  artillery  officer  that 
ever  appeared,  was  the  first  who  proposed  to  organize  the  artil¬ 
lery  service  into  divisions  and  half-divisions.  The  division 
consisted  of  8  pieces  (8  bouches  ct  feu),  forming  an  unit  of  force 
of  the  arm.  Experience  has  however  established  the  division 
of  six  pieces,  served  by  one  company,  to  be  the  unit  of  force 
the  best  adapted  to  the  composition  of  armies  ;  and  the  service 
of  both  horse  and  foot  artillery  is  now  by  divisions  :  their  duty 
is  to  besiege  fortresses,  and  enter  into  lines  of  battle. 

Battalion,  and  Tim  battalion  forms  its  habitual  order  of  battle  by  the  distinct 

regiment  of  3  * 

field  battalions,  organization  of  ranks  and  files  ;  the  companies  are  designated 

in  habitual  order  °  1 

of  battle:  places  platoons,  and  these  are  the  elements  of  the  battalion,  forming 

of  tbe  otneers  and  •*  c 

no  d- com  mission-  upon  each  other  to  unite  and  display  promptly  the  line  of  bat¬ 
tle.  In  every  order  of  battle,  the  officers  and  non-commission¬ 
ed  officers  of  each  platoon  should  be  so  stationed  in  the  ranks, 
as  to  be  able  to  direct  and  watch  over  the  soldiers.  This  mode 
of  fighting  soldiers  under  the  immediate  eye  of  their  officers, 
was  not  formerly  practised,  not  even  in  tbe  armies  of  Turenne  ; 
it  constitutes  a  rule  or  maxim  not  to  be  deviated  from. 
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The  battalion  forms  its  order  of  battle  from  the  right  to  left,  djT^d 
by  ranks  of  platoons  ;  the  grenadiers,  when  with  the  battalion, 
are  the  first  company  on  the  right  ;  and  there  are  3  platoons 
exclusive  of  the  grenadiers.  The  platoon  is  divided  into  two 
sections,  and  the  section  into  four  squads  ;  the  squad  is  the  last 
sub-division  and  is  next  to  the  files,  and  is  commanded  by  a  cor¬ 
poral.  The  union  of  two  platoons,  counting  from  right  to  left, 
forms  a  division  ;  and  two  divisions  make  a  demi-battalion. 

Hence  the  battalion  in  its  order  ot  battle  is  divided  into  2  de- 
mi-battalions,  4  divisions,  8  platoons,  16  sections,  and  64 
squads. 

(Plate  No.  Ill,  figures  1  and  2,  designates  sufficiently  the 
stations  of  the  officers  and  non-cornmissioned  officers.) 

Regiments  composed  of  3  field  battalions  form  in  line  from  tie°of°regirnent9, 
right  to  left,  according  to  the  rank  of  the  battalions,  which  are  v  fefras S  o  f  "in  fan  I 
separated  by  intervals  of  about  20  metres  (about  67  feet  Eng).  try 
Brigades,  consisting  of  2  regiments,  enter  into  line  in  the  same 
manner,  by  rank  of  regiment  from  the  right:  the  regimental 
intervals  are  30  metres  (100  feet)  ;  the  intervals  between  bri¬ 
gades  are  from  30  to  40  metres  (100  to  135  teet).  A  division 
of  infantry  consists  of  2  brigades  or  4  regiments,  or  12  bat¬ 
talions. 

The  squadron  forms  its  line  on  the  same  principles  as  the  order  or  battle 
*  .  .  .  ......  of  the  squadron, 

battalion  ;  the  company  constituting  a  division  :  the  division  is  regiment,  and 

,  .  .  ,  brigade  of  eaval- 

divided  into  two  platoons,  and  the  platoon  into  two  sections  :  the  ry.  of  the  divi- 
r  .  .  .  i  r  •  Sion,  platoon,  and 

section  is  the  last  sub-division  to  arrive  at  the  tormation  ot  hies,  section  in  aqua- 

.  .  !  drons.  (Sec 

Thus  the  squadron  contains  2  diiisions,  4  platoons,  and  8  sec-  plate  iii, 

1  4  and  5.) 

tions.  Plate  III  exhibits  the  stations  of  the  officers  and  non¬ 
commissioned  officers. 

The  order  of  battle  of  the  regiment  is  from  right  to  left  by 
rank  of  squadrons  ;  the  squadron  intervals  being  6  metres  (20 
feet).  Brigades  of  cavalry  form  in  the  same  manner,  by  rank 
of  regiments.  The  intervals  between  regiments  are  10  to  12 
metres  (33i  to  40  feet),  and  between  brigades  15  to  20  metres 
(50  to  67  feet). 

It  follows  from  the  preceding  data,  that  the  formation  of  a  Formation  of  a 
combined  order  of  battle  is  rapid  and  easy  when  its  component  ,incd  order"  or 
elements  form  their  separate  orders  with  celerity  and  despatch.  35  or  that  part 

35.  That  part  of  war  which  relates  to  the  formation  of  or-  p[<,heoJin«; 

ders  of  battle,  and  to  the  conduct  of  troops  in  combat,  is  called  exer- 

tactics ;  it  is  the  art  of  manteuvring  troops  and  putting  them  in  tions'ortroops.'gt 

the  use  of  tbetr 
arms. 
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motion  ;  and  regards  in  general,  all  things  directly  relating  to 
combats  and  battles. 

nerui^**  E*"  Marches  are  founded  on  the  cadenced  step,  by  which  the  ele¬ 
ments  of  units  ot  force  move  with  greater  or  less  rapidity  with¬ 
out  breaking  or  disuniting.  The  object  ol  all  movements  i‘ 
to  pass  from  the  order  of  march  to  the  order  of  battle,  or  from 
the  latter  to  the  former*. 

Order  Of  march  The  order  of  march  for  forming  orders  of  battle,  is  necessa- 

of  the  column  at  ° 

full  distance,  rj]y  that  0f  fa  column  at  full  distance,  formed  by  placing  all  the 

right  or  lei l  in  J  - 

,,  subdivisions  of  the  line  in  the  rear  of  one  another  and  at  distance^ 

PLATE  111,  fig. 

6  and  7  )  equal  to  the  front  of  the  leading  subdivision  ;  by  this  disposi¬ 

tion  the  depth  of  the  column  equals  the  fronl  of  the  line  of  battle, 
less  one  subdivision!.  Marches  are  also  executed  by  defiling, 
or  causing  the  ranks  to  move  on  parallel  lines,  kc.  And  whe¬ 
ther  a  march  be  in-  column  at  full  distance,  or  by  defiling,  it 
may  be  with  the  right  or  left  in  front,  as  circumstances  may  re¬ 


quire. 

The  several  There  are  two  kinds  of  steps: 

Dus  oi  steps.  1 

1st.  The  direct  step,  by  which  troops  move  perpendicularly 
to  the  front  in  common  time,  quick  time,  or  double  quick  time. 
The  common  time  is  76  steps  to  a  minute,  the  quick  time  100, 
and  the  double  quick  time  200J. 


V 


*  “  The  movements  of  an  army  are  two  fold- — to  march,  or  to  fight  . 
“  by  them  a  country  is  invaded  or  defended,  orders  of  battle  formed. 
“  countries  occupied,  and  advantages  gained. 

“  An  army  marching  in  one  column,  is  embarrassed  and  fatigued  ;  its 
‘‘  llanks  and  convoys  are  exposed ;  and  it  is  exposed  lo  be  defeated  before 
*<  the  main  body  can  come  into  action.  In  short,  one  column  is  the  off- 
“  spring  of  stupidity,  cowardice,  and  ignorance.” — GuwerCs  Essay. 

Translator. 

t  When  the  enemy  are  to  be  deceived  in  relation  to  the  strength  of  a 
column  of  manceuvre,  the  distances  between  its  platoons  or  divisions  will 
be  doubled  or  tripled,  if  you  wish  to  exaggerate  its  strength  ;  and  reduced 
one  half  or  one  third,  if  you  wish  to  make  it  appear  a  small  column. 
When  marches  are  made  in  front  and  view  of  the  enemy  these  strategic- 
ideas  may  be  often  applied  with  success,  and  the  weightiest  blow  struck 
where  the  enemy  expected  only  the  lightest.  See  Guibert,  on  Marches. 

Translator. 

!  By  die  infantry  regulations  of  the  American  army — “  the  length  of 
it  the  ordinary  step  shall  be  28  inches  from  heel  to  heel,  and  ninety  of  these 
“  paces  shall  be  taken  in  a  minute.” 

The  oblique  step — “  This  step  will  be  in  common  time,  ninety  steps  be- 
“  ing  taken  in  a  minute.” 
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2d.  The  oblique  step,  to  execute  a  movement  oblique  to  the 
front,  always  in  common  time,  or  76  to  the  minute. 

Formerly,  all  movements  in  manoeuvres  were  executed  by  the 
direct  step  on  lines  alternately  perpendicular  to  each  other; 
and  this  is  still  common  among  many  European  nations.  The 
oblique  step  has  however  very  great  advantages  for  the  two 
arms,  enabling  them  to  pass  rapidly  and  in  the  shortest  possi¬ 
ble  time  from  the  order  of  march  to  the  habitual  order  of  bat¬ 
tle,  and  from  this  again  into  column  ;  and  to  execute  manoeu¬ 
vres  in  the  presence  of  the  enemy,  which  would  by  any  other 
means  he  impossible  :  and  it  is  remarkable  that  these  advan¬ 
tages  are  obtained  without  exposing  a  dank  to  the  enemy. 

Caval-y  has  three  paces,  the  walk,  the  trot,  and  the  gallop. 
The  swiftness  of  the  walk  is  100  metres  or  55  toiscs  (1 10  yards) 
in  a  minute:  that  of  the  trot  is  200  metres  or  110  toises  (220 
yards)  per  minute  :  and  that  of  the  gallop,  about  320  metres  or 

1  70  toises  (358  yards). 

It  is  believed  that  a  horse  passes  over  35  centimetres  (about 

2  feet  9  inches)  of  ground  at  each  step  on  the  walk  or  common 
time  ;  at  the  trot  step  120  centimetres  (about  4  feel)  ;  and  on 
th,e  gallop,  390  centimetres  or  about  13  English  feet. 

It  follows,  that  a  horse  on  the  walk  takes  113  to  124  steps, 
on  a  trot  164  to  180,  and  on  a  gallop  96  to  102  steps,  in  a 
minute. 

All  manoeuvres  and  evolutions  of  troops  and  corps  d'armte, 
are  executed  by  marches  ;  by  these  all  the  dispositions  for  at¬ 
tack  or  defence  are  made.  All  attacking  bodies  should  rapidly 
display  before  the  enemy  from  the  order  of  march  into  the  or¬ 
der  of  battle  ;  and  from  this  latter  into  the  order  of  depth,  to 
quickly  attack  with  the  bayonet  and  sword. 

Troops  acting  on  the  defensive  are  exposed  to  be  attacked 
on  four  sides,  in  front,  on  both  flanks,  and  in  rear  ;  they  should 
consequently  be  able  to  make  head  against  an  enemy  on  all 
these  faces,  and  sometimes  on  all  at  once. 


The  quick  step  or  “  quick  timc,'l',  length  the  same  as  common  step,  and 

120  steps  in  a  minute. 

“  In  the  charge,  and  in  all  circumstances  requiring  great  celerity 
“  of  movement,  quick  time  mat/  he  carried  as  far  a  1  -JO  steps  in  a  mi- 
“  nuto.” — See  the  Rules  anil  Regulations. 


Advantages  of 
the  oblique  step. 


Pace  of  cavalry 


Established  facts 
respecting  the 
pace  of  horses. 


Marches  in  a:. 
nrputres  and  ev¬ 
olutions  for  at¬ 
tacking  ar.d  de¬ 
fending. 


TRANSLATOR. 
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Bv  manoeuvres  of  cavalry  and  infantry  are  understood  ;  1st, 


Principles  open 
which  ere  found- 

— -  iTTT  l^e  manoeuvrei  01  the  battalion  and  squadron  ;  2d,  the  evolution? 

Ooro.  (Seen*  Qf  tbe  line. 

Reeul&LpT'Lj  « 

1791,  and  Paj-- 
t^rjr.  Turpin. 
ke-») 


Fcnrj-jreofthe 
uhitoil  order. 


AJ1  manoeuvres  may  be  reduced  to  forming  rapidly  the  batta¬ 
lion  or  squadron  in  the  habitual  order  of  battle,  and  passing 
from  this  primitive  disposition  to  orders  of  march,  of  attack, 
and  of  defence  ;  and  from  these  to  again  form  in  the  primitive 
order  of  battle. 

The  formation  of  the  primitive  or  habitual  order  of  battle,  is 
easily  effected  by  means  of  the  subdivision?  of  battalions  and 
squadrons  in  line  ;  they  are  in  the  infantry  as  we  have 
already  said  ''art.  34;,  demi-baltalions.  divisions,  platoons,  sec¬ 
tions,  and  squads  ;  and  in  the  cavalry,  divisions,  platoons,  and 
sections  :  all  posted  from  right  to  left. 

Fc ntatioB  of  The  column  is  of  two  kinds,  at  lull  distance,  and  the  close  ctv 

tbe  order  of  _  .  .  • 

ce?'.b  orcobxr.  lumn  :  both  having  for  front  a  subdivision  ol  the  habitual  ord( : 
of  battle  ;  that  is,  a  division,  platoon,  or  section. 

Tse  eolasta  it  The  column  at  full  distance  is  merely  used  in  marches  to 
attack  or  defend,  and  is  generally  a  platoon  in  front. 

The  dm  e»-  The  close  column  differs  only  from  the  open  in  this,  that  all 
the  sub-divisions  close  upon  each  other  and  form  a  solid  body 
to  break  through  the  enemy,  force  an  intrenchment,  or  resist 
the  assaults  of  cavalry.  The  close  column  is  generally  a  demi- 
battalion  or  division  in  tront,  or  6  or  12  ranks  deep  ;  its  torm 
much  resembles  that  of  tbe  Roman  legion,  being  the  most  ad¬ 
mirable  disposition  for  daring  and  active  troops.  Both  columns 
are  formed  much  in  the  same  way,  by  tbe  sub-divisions  filing 
to  the  right  or  left  in  rear  of  that  which  is  to  be  in  front. 
tfeUBe^£Sfi“  R  tbe  grenadier  platoons  were  never  detached  from  their  bat- 
piiTOon;  in  nsa-  talion'.  it  would  be  but  wise  that  they  should  take  part  in  tbe 

ECEUVreS.  .  -  •  1 

manoeuvres,  as  reserves,  or  elites,  charged  with  covering  tbe 
manoeuvres  01  the  battalion  lor  attack  or  detence.  Tbe  station 
of  the  grenadier  platoon  would,  in  this  case,  sometimes  be  in 
front,  to  cover  tbe  formation  of  the  column  or  display  of  the  line 
sometimes  in  rear  as  a  reserve  ;  and  at  other  times  on’the  right 
or  left  as  a  flanking  corps  :  and  in  all  cases,  this  platoon  would 
be  a  means  of  defence  at  the  disposition  of  the  commander.  Ir, 


•  See  also  the  Regulations  for  the  Exercise  of  Infantry,  from  the  Ame¬ 
rican  War  Department,  compiled  from  the  French,  and  dated  281b  Fe¬ 
bruary,  1815. 
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this  point  of  view  we  shall  henceforward  consider  the  grena¬ 
diers. 

Evolutions  of. the  line,  are  the  manoeuvres  executed  by  ar-  the™iDe.0nS(See 
mies  or  corps  d'armees  to  arrange  its  elements  in  the  projected  p^ced|^ge[entes 
general  order  of  battle,  and  to  adapt  and  vary  the  primitive  dis¬ 
positions  according  to  the  modifications  required  by  circum¬ 
stances  and  suggested  by  the  genius  of  the  general.  They  are 
founded  upon  the  manosuvres  of  the  battalion  and  squadron,  and 
consist  in  ;  1st,  forming  columns  of  march  at  regulated  distan¬ 
ces,  to  form  a  given  order  of  battle  on  an  already  known  or 
reconnoitred  position  ;  2d,  to  change  the  front  or  line  of  an  or¬ 
der  of  battle,  or  part  of  it,  and  give  it  a  new  direction  with  mo¬ 
difications  ;  and  3d,  to  form  columns  in  retreat,  and  retire  from 
one  position  to  another,  &c. 

All  the  movements  in  evolutions  should  be  so  regulated  as  to 
be  executed  in  order,  and  in  the  least  possible  time  ;  conse¬ 
quently,  the  lines  or  directions  of  the  centres  of  gravity  of  the 
horizontal  projections  of  the  units  of  force,  must  never  cross  each 
other,  and  the  sum  of  all  these  lines  should  be  the  minimum. 

The  simplest  problems  of  geometry  will  enable  the  student 
to  understand  all  the  manoeuvres  described  in  the  regulations, 
and  by  those  writers  who  have  treated  this  part  of  the  science  ; 
such  as  Folard,  Puysegur,  Turpin,  Lloyd,  &c.  &c.  Officers  of 
the  line  and  staff  should  be  well  versed  in  this  part  of  tactics,  in 
all  its  extent  and  details*. 

The  experience  of  all  ages,  and  particularly  of  the  last  wars,  0nmMChe* 
has  proved  that  marches  are  the  key  to  all  military  opera¬ 
tions  ;  and  that  victory  ultimately  sides  with  those  troops  who 
best  understand  and  execute  them. 

Troops  should  be  well  instructed  in  the  use  and  management  use  and  ma 
of  their  arms,  in  combats  of  the  fire,  and  of  the  sword  and  a?n.sTentfire  of 
bayonet.  Military  writers  do  not  agree  on  the  manner  that  musketry' 
the  infantry  should  fire.  Some  are  for  the  fire  of  three  ranks,  (See  The  ne?- 
the  first  rank  kneeling  ;  and  this  mode  is  practised  ;  whilst  Encyclopaedia, 
others  are  for  the  fire  of  two  ranks  only.  The  former  are  for 
regulating  the  fire,  and  the  latter  for  firing  at  will  or  by  inde¬ 
pendent  files  ( feu  de  billebaude). 

*  See  also  the  admirable  General  Essay  on  Tactics,  by  General  Gui- 
bert.  Translator. 


38 


THE  SCIENCE  OF  WAR 


[Fart  I. 


Value  or  effi¬ 
ciency  of  the 
fire  of  musketry, 
and  the  princi¬ 
ple?  that  ought 
•o  regula’e  firing. 


Consequences 
«il‘  the  premises: 
:  wo  modes  of  tir¬ 
ing  required. 


The  fire  of 
three  ran  its  im¬ 
practicable  in 
battle. 


Firing  by  word, 
seldom  practica¬ 
ble  in  war. 


To  have  a  just  conception  of  the  manner  in  which  generally 
the  combats  of  fire-arms  should  be  executed,  we  must  consult 
experience  and  the  opinions  of  great  generals.  This  subject 
has  been  treated  in  the  Encyclopedia  by  a  writer  equally  dis¬ 
tinguished  for  experience  and  talents. 

It  is  proved  by  experience,  that  a  prodigious  multiplication 
of  fires,  if  badly  directed,  produce  little  effect,;  but  that  fires 
executed  with  calmness,  and  well  directed,  have  on  the  con¬ 
trary  a  great  effect,  provided  of  not  long  continuance  ;  for  the 
delicacy  of  the  construction  of  the  musket  diminishes  it-  effect 
in  proportion  to  the  number  of  vollies  ;  and  it  is  certain  that 
the  effect  of  the  fire  is  in  a  direct  ratio  to  the  exactness  of  the 
aim,  and  in  an  inverse  ratio  to  the  frequency  of  the  fire.  Coin- 
hats  of  fire-arms  should  occasion  no  movements  that  ought  to 
disarrange  the  order  of  battle,  unless  separated  by  obstacles 
from  the  enemy. 

It  follows  from  these  considerations,  that  there  ought  to  he 
two  different  modes  of  executing  the  fire  ;  one  for  combats  on 
accessible  ground,  the  other  for  fronts  covered  with  obstacles. 
We  confidently  declare,  that  the  custom  of  causing  the  front 
rank  to  kneel,  in  order  that  the  third  may  fire,  is  on  many  ac¬ 
counts  inadmissible  and  dangerous,  and  even  impracticable  in 
the  heat  of  battle  :  it  can  only  be  executed  in  parades,  and 
should  be  entirely  suppressed *.  Consequently  the  fire  of  three 
ranks  in  battle  could  only  be  practicable  by  the  rank?  changing 
place  ;  but  such  a  movement  before  the  enemy  would  he  too 
hazardous,  and  would  produce  great  confusion  in  the  line  ;  it 
could  only  be  performed  when  the  front  is  covered  by  obstacle?. 

Firing  by  word  of  command,  by  platoons,  divisions,  derni- 
battalions,  and  battalions,  produces  a  fine  effect  in  the  peaceful 
manoeuvres  of  a  parade,  but  after  the  first  discharge  becomes 
impracticable  in  war,  by  reason  of  the  precision  required  ;  these 


*  The  experience  of  wars  has  proved,  that  it  is  often  difficult,  and  some¬ 
times  impossible  to  raise  the  first  rank  after  they  have  knelt  down  ;  and 
that  in  a  formation  3  or  4  deep,  where  more  than  two  ranks  fire,  the  sol¬ 
diers  in  the  front  rank  are  often  shot  by  those  in  the  third  and  fourth.  \ fi¬ 
ler  the  first  round,  the  general  practice  is  for  the  two  first  ranks  to  continue 
the  fire,  whilst  the  third  (and  fourth,  if  there  be  such)  load  for  the  second 
rank.  Tbasslatoh. 
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fires  are  from  their  nature  badly  directed,  and  are  all  perpen¬ 
dicular  to  the  front. 


From  the  preceding  it  is  obvious,  that  the  fire  of  2  ranks  is 
the  only  fire  that  reason,  guided  by  experience,  can  approve. 


The  fire  of  two 
ranks,  *»r  by  in¬ 
dependent  files, 
the  best  and 


It  is  executed  with  ease,  does  not  jeopardize  the  soldiery,  nor  adapted  to 
require  any  interior  movements  of  the  line  ;  and  if  it  lessens  the 
fire  by  one  third,  it  compensates 'for  this  only  seeming  disad¬ 
vantage  by  real  and  palpable  advantages. 

When  the  fire  of  the  two  ranks  is  at  will,  it  is  called  firing  by 
independent  files  ( feu  de  billebaude )  ;  and  when  the  soldiers  are 
drilled  to  execute  it  with  coolness,  and  to  take  the  best  aim,  it 
is  the  best  possible  fire.  The  aim  can  never  be  exact  unless 
the  soldier  is  unconfined  and  has  full  room  to  adjust  bis  piece 
to  the  object. 

The  practice  of  handing  to  the  second  rank  the  arms  of  the 
third,  does  not  deserve  confidence  ;  in  the  open  field  it  pro¬ 
duces  serious  evils  ;  but  it  may  be  used  in  the  defence  of  in- 
trenchments 


'JO 
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3R  Calculation 
of  the  dimensions 
of  the  habitual 
order  of  battle  of 
infdoiry 


Facts  and  data 
furnished  by  ex¬ 
perience  where¬ 
by  to  calcul ate 
the  mean  dimen¬ 
sions  of  the  space 
occupied  by  the 
foot  and  horse 
soldier  La  line 


Length  of  the 
front  of  a  batta¬ 
lion.  and  its 
depth.  (See 
PLATE  III,  fig. 
1  and  2  ) 


CHAPTER  VI. 

Calculation  in  mitres  of  the  Fronts  and  Depths  of  Habitual  Or¬ 
ders  of  Battle  of  Infantry  and  Cavalry,  in  order  to  drav  their 
ground  plan;  Organization  of  separate  Armies;  Parks  of 
Artillery;  Service  of  the  several  Arms  in  War;  Reflections 
on  Complex  or  General  Orders  of  Battle. 

36.  TO  establish  the  relations  between  the  troops  and  the 
ground  that  they  are  to  occupy  either  for  manoeuvre,  battle,  or 
camps,  it  is  first  requisite  to  determine  in  linear  measures  the  di¬ 
mensions  of  the  orders  taken  by  the  troops  in  these  different  cir¬ 
cumstances  ;  and  then  having  the  horizontal  projection  of  the 
ground,  we  may  make  our  dispositions  upon  it. 

To  calculate  in  metres  the  dimensions  of  orders  of  battle  of 
infantry  and  cavalry,  we  must  first  know  the  mean  horizontal 
projections  in  line  of  the  foot  soldier  and  horseman.  These  di¬ 
mensions  have  been  established  by  tacticians  approximative]}- 
from  experience,  and  are  a  mean  data  sufficiently  exact  for  our 
purposes. 

A  foot  soldier  in  line  occupies  a  front  equal  to  55  centimetres 
(nearly  2  feet),  and  a  depth  in  file  of  33  centimetres  (13  inches)  : 
the  front  of  55  centimetres  may  appear  too  much,  as  in  the  Re¬ 
gulations  only  1  Si  inches  (19^  inches)  are  allowed;  but  as 
many  military  writers  have  fixed  it  at  2  feet  (2|  feet),  wc 
think  that  this  is  the  true  mean  dimension*. 

The  front  of  the  horseman  in  line=12o  centimetres,  or  a  lit¬ 
tle  less  than  4  feet  (4  feet  Eng.) ;  his  depth  in  the  file=250 
centimetres  (8  feet  3  inches  Eng.) 

To  determine  the  front  of  a  battalion  in  line,  there  are  three 
prerequisites,  viz  :  1st,  the  numbers  or  strength  of  the  battalion  ; 
2d,  the  number  of  men  in  the  depth  or  files  of  the  line  ;  3d,  the 
space  occupied  in  front  by  the  soldier.  Then  by  dividing  the 
number  of  men  by  the  number  of  ranks,  and  multiplying  the 
quotient  by  the  factor  55  centimetres  (2  feet),  we  find  the  es- 

*  The  front  occupied  by  a  foot  soldier  is  calculated  by  tacticians  who 
have  written  in  English,  at  two  feet ;  this  even  number  is  sufficiently  near 
the  truth  for  all  practical  purposes,  and  is  very  convenient  in  calculations. 

Trasslator 
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tent  of  the  battalion  front  ;  adding  however  this  latter  number 
multiplied  into  the  number  ol  platoons,  for  the  spaces  occupied 
by  commandants  of  platoons.  To  find  the  depth  of  the  habi¬ 
tual  order  of  battle,  we  must  remember  that  the  distance  from 
rank  to  rank  is  33  centimetres  (13  inches)  ;  making  for  the  dis¬ 
tance  from  the  front  to  the  rear  rank  105  centimetres  (5|  feet), 
or  315  centimetres  (10J  feet)  to  the  rank  of  file  closers  inclu¬ 
sive. 

The  rule  is  the  same  as  to  cavalry  ;  if  we  divide  the  whole 
number  of  men  in  the  squadron  by  the  number  in  each  file,  and 
multiply  the  quotient  by  the  given  factor  120  centimetres  (4 
feet),  the  product  is  the  length  of  the  squadron  front ;  taking 
care  to  add  twice  120  centimetres  for  the  front  of  the  two  ser¬ 
geants  on  the  extremities  of  the  squadron.  The  depth  is  twice 
250  centimetres  (Hi  feet),  added  to  60  for  the  distance  between 
the  two  ranks  ;  and  making  together  5.6  metres,  or  we  may  say 
6  metres  (20  feet). 

By  applying  these  general  rules  to  the  battalion  as  last  esta¬ 
blished,  of  1066  men,  the  effective  number  of  whom  in  file  may 
be  fixed  at  942,  including  73  grenadiers,  or  288  battalion  and 
26  grenadier  files ;  the  length  of  the  front  is  found  to  be 

centirn  centim 

55 X(~ 3~+9)=. 55X323=178  metres  (nearly  200  yards).  The 
iront  of  the  battalion,  not  including  the  grenadiers,  is 
55  X  (-“+8)=55  X  296=1 63  metres  nearly  (about  1 8 1  yards). 

In  the  same  manner  the  front  of  a  squadron,  whether  cavalry, 
cuirassiers,  dragoons,  or  light  horse,  is  found.  Suppose  the 
number  of  men  in  file  is  144  in  the  cavalry,  and  192  in  the 
light  horse  ;  then  the  front  of  a  squadron  of  cuirassiers  is 

mitre.  1  4  4 

=  1.2X(— -  + 2)=89  metres  nearly  (about  100  yards):  and 

radtre. 

(he  front  of  the  squadron  of  light  eavalry==1.2  X  (-— +2)==1 17 
metres  nearly  (130  yards). 

By  adding  the  length  of  the  intervals  between  the  battalions 
and  squadrons,  we  find  the  extent  of  the  front  of  the  regiment,  or 
brigade,  &c.  In  orders  of  battle  these  intervals  are  com¬ 
monly  20  to  30  metres  (about  22  to  33  yards)  between  bat- 
•alions,  and  6  metres  (7  yards)  between  the  squadrons, 
f  Consequently  the  front  of  a  regiment  of  three  battalions 

nitres  metres. 

=  1 63  X3-}-40=529  metres  (588  yards);  not  including  the  3 
grenadier  companies=45  metres  (50  yards). 


Length  of  the 
front  and  depth  of 
a  squadron  (See, 
PLATE  III,  tig. 
4  and  5  ) 


Length  of  the 
front  of  the  late 
established  batta¬ 
lions  of  3U  files. 


Length  of  the 
fronts  of  squad¬ 
rons  of  light  au<l 
heavy  cavalry. 


Extent  of  fronts 
of  regiments  of 
infantry  and  ca¬ 
valry. 
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Tie  ’root  of  a  regiment  of  heavy  arair  of  4  sc  radioes 

miTr-4  TUl^rei- 

=  rX- — ..=.""4  m ; ' res  4 1  'I  ya r. •  . 

Tie  fr.tt  of  a  reg  --cut  i::  cm  airy  ;f  f;  _r  st  .tire  ns 

n4rns>.  iut*rsf 

=  i "  >•  - —  fi=4St  't?:res  54.  varcs  . 

These  fundamental  rules.  ant  a  little  experience  in  the  cot' 
d  <e3,  will  enable  those  ameer1  whose  c.ty  it  is  to  fix  encamp- 
tseuts.  to  determine  a:  once  the  prc>pcitioo  of  troops  to  ground. 

3T.  i  ne  materials  of  a  scpareie  het,  are  cetachments  of 
me  military  fences  of  a  stale  'chap.  I.  5;.  Formerly  a  com¬ 
plete  uet  was  composed  of  a  given  number  of  regiments  of 
infantry  and  cavalry.  a  park  of  battalion  pieces,  anc  as  many 
more  pieces  of  p«osinon  of  all  calibers.  serving  y  -.iiT  bices ‘of 
S  pieces.  A:  present,  armies  are  cor  p*osed  of  units  of  force 
cahec  ifelsmi  of  vs  army  .-  a  complex  corps  combining  in 
ns-eii  all  the  elements  ot  an  armr  of  which  it  is  an  integral. 

There  are  often  in  the  composition  of  the  d  Tisitn  ci Terences 
more  or  .ess  striking.  art  :o  r  attic.. ar  ::r: .  mstances . 

t-tit  .t  is  general. y  com  nosed  of,  1st.  4  rerime  nts  of  infantrr  of 
the  line,  tried  into  :n ;  brigades  .  2a.  2  ret  intent  .  f ..tat  in- 
:t-jT  :  3d.  1  reg.tnent  oi  -dragoons;  4:_.  I  regiment  :f  light 
cavairy:  5!h.  a  park  of  artiilerc  consisting  of  2  dirts,: ns  of  t 
pieces.  1  division  served  by  a  company  of  noise  ait  fiery, 
and  me  other  by  a  company  of  foot  artillery ;  6th.  staff,  ood- 
'  '  It  St  it  .  It-  1_-  -  '  - 

commandami  «  »  adyy.mi  .  and  an  engineer  officer.  Some¬ 
times  this  corps  is  retmorcec  tv  one  .  r  two  re.  meets  of  caval- 
I  :  c.  vision  is  therefore  a  perfect  little  army  in  itself, 
about  ] 2  to  1-5.'  CO  strong,  at:  ; -erates  isolate ily  cr  it  con¬ 
junction  with  ether  divisions  :  i:  tas  xueat  analogy  to  the  Re¬ 
man  leg.  on. 

A  grant  ant  complete  army  Is  forme:  :y  the  tnitn  cf  many 
divisions  :  to  which  are  a:  ted.  one  cr  m  re  reserves  c fear alrv. 
a  Carte  park  o:  art  try  and  a  few  ::ltt:es  c;  -ttt-tn.  ::  te¬ 
ther  w;ia  a  generl  staff  nsv.ug  a  General  fi  vision  for  chief: 
ant  the  whale  c-cmmantet  ty  a  G'fraerm  vs  Cl;;'". 

Ine  proportion  cf  caTaCry  to  infantry  in  particular  armies. 
t;ffers  accord  ng  to  the  nature  of  the  country  which  is  :c  be 
the  seat  of  operations,  ant  the  nature  of  those  o  perations.  In  a 
country  not  much  intersected  with  obstacles  ant  of  a  middle 
aspect,  the  proper/ on  cf  force  ,i  generally  iof  cavalry  act  *  :: 
infan  jy :  that  is.  qta  rcurre  of  cavalry  to  two  divisions  of  Ie- 
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fantry.  And  in  an  army  of  50,000  men,  there  would  be 
10,000  cavalry,  and  40,000  infantry  ;  or  what  is  the  same  thing, 

2  reserves  of  cavalry,  and  4  divisions  of  infantry. 

If  in  the  formation  of  an  army,  we  attach  to  it  artillery  in  the  artu7ePr"r^n 
ratio  of  one  piece  in  activity  to  every  900  men,  and  give  to  each  “ divLtan^nd*? 
reserve  of  cavalry  one  division  of  horse  artillery,  then  this  arm  tc°v|,l^e6err^ 
will  be  in  the  best  proportion  to  the  others.  According  to  these  ar¬ 

mies,  an  army  of  50,000  men  would  have  60  field  pieces,  or  10  Espinassey)  Gen 
dirisions;  four  of  which  horse,  and  6  of  foot,  artillery.  This 
proportion  of  6  to  4  of  foot  to  horse  artillery,  is  the  most  ad¬ 
vantageous,  and  better  than  4  to  6. 

The  grand  park  of  artillery  of  an  army,  consists  ;  1st,  of  all  3  ^t0ParnV°C 
the  divisions  of  horse  and  foot  artillery  attached  to  divisions  of 
the  army,  and  of  all  their  stores  and  munitions  ;  2d,  of  an  equal 
number  of  divisions  ready  to  march  to  reinforce  the  pieces  of 
divisions,  or  supply  their  places  ;  3d,  there  should  be  2  or  3 
divisions  of  position,  composed  of  8  and  12  pounders. 

The  army  of  50,000  men,  of  which  we  are  speaking,  would 
have  a  park  composed  as  follows  : — 

1st.  6  divisions  of  foot,  and  4  of  horse,  manoeuvring  60  piece* 
in  activity. 

2d.  6  divisions  of  foot,  and  4  of  horse,  in  park,  ready  to  rein¬ 
force  or  supply  the  loss  of  the  60  pieces  in  activity. 

3d.  2  divisions  of  position  pieces,  composed  of  12  pieces  of 
8  and  1 2  pounders.  The  whole  making  1 32  pieces,  served  by  22 
companies,  14  of  foot,  and  8  of  horse,  artillery. 

Four  such  armies  would  require  528  pieces,  served  by  88 
companies,  32  of  which  would  be  horse  artillery ;  and  as  the 
national  force  contains  196  companies,  there  would  remain  108 
for  the  service  of  depots  in  the  rear,  and  of  the  fortresses  and 
colonies. 

And  suppose  that'  at  the  depots  in  the  rear  there  be  a  re¬ 
serve  of  one  field  piece  for  every  1000  men,  and  6  pieces  of 
position  for  every  50,000  men  ;  then  there  would  be  224  pieces 
in  depot.  Consequently  to  put  in  motion  four  armies  of  50,000 
men  each,  we  must  have  750  pieces  of  all  calibers,  and  125 
companies  of  artillery. 

As  the  characteristic  properties  of  the  horse  artillery  are  ce- 
Ierity  and  rapidity,  they  use  the  lightest  pieces.  A  company  ^<y*oUfoot»r 
generally  manoeuvres  four  4  pounders  or  8  pounders,  and  two  6 
ihch  howitzers.  The  foot  artillery  use  all  calibers,  from  4 
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Men  necft£«ary 
)q  the  park. 


38.  Duties  of 
the  different 
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fantry  of 
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pounders  to  12  pounders;  each  division  having  always  two  how¬ 
itzers.  The  calibers  used  depend  upon  ground  and  other  cir¬ 
cumstances. 

As  8  men  are  enough  to  manteuvre  a  piece,  each  company 
has  an  excess  of  men,  who  remain  in  the  park  and  perform 
those  laborious  works  and  services  that  fall  within  the  duties 
and  province  of  artillery. 

38.  Infantry  of  the  line  composes  the  main  body  of  all  ar- 
it  occupies  military  positions,  encamping  on  them  and 
the  forming  in  order  of  battle  ;  and  besieger  oy  defends  fortres¬ 
ses,  &c. 

infantry.  ^  The  light  infantry  service  is  more  extensive  ;  they  are  con¬ 
stantly  in  action  to  observe,  harass  and  disturb  the  enemy  ;  and 
are  principally  employed  in  the  van  guards  and  flanking  corps, 
and  stationed  at  the  outmost  posts.  By  means  of  these  troops, 
marches  are  safely  made,  and  countries  scoured  and  recon¬ 
noitred  :  they  also  enter  into  orders  of  battle. 

The  cavalry  of  the  line,  consisting  of  dragoons  and  cuiras¬ 
siers,  follow  the  infantry  of  the  line,  encamping  together  with 
them,  and  occupying  the  villages  in  the  vicinity  of  the  camp  : 
this  cavalry  forms  in  the  first  line  in  order  of  battle,  to  charge 
and  break  through  the  enemy. 

Dragoons  form  the  escort  of  convoys,  and  aid  in  forages  ; 
they  often  dismount  and  serve  as  infantry  to  force  a  post,  or 
pass  a  river,  &c. 

The  duties  of  the  light  cavalry  are  of  the  most  important  kind  ; 
they  are  always  in  the  van  guards,  and  on  the  flanks,  and  at  the 
advanced  posts,  where  they  bivouac*.  They  are  used  in  all 
reconnaissances,  to  scour  the  country,  enlighten  the  march  of 
columns,  &c.  :  they  enter  into  the  second  and  third  line  in  bat¬ 
tle,  according  to  their  nature,  and  complete  the  victory  by  pur¬ 
suing  and  cutting  up  the  enemy  in  his  retreat. 

Artillery  (art.  33.)  which  we  shall  hereafter  treat  more  in 
detail,  occupies  military  positions,  and  is  disposed  in  battle  in 
stationary'  or  flying  batteries.  The  horse  artillery  combines 
its  manoeuvres  with  those  of  the  cavalry'. 

In  the  2d  and  3d  parts  of  this  work  we  shall  treat  at  length 
on  engineering  or  fortification.  This  arm  considers  the  ground 


Dufies  of  the 
cavalry  of  the 
line. 


Duties  of  light 
cavalry. 


Duties  of  field 
artillery. 


Duties  of  the 
engineers. 


*  “  Bivouac,”  to  remain  under  arms  ;  also  the  post  or  ground  on  which 
the  troops  bivouac  night  or  day.  The  expression  is  most  commonly  ap¬ 
plied  to  night.  Translator. 
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that  is  the  theatre  of  operations  with  a  view  to  interpose  obsta¬ 
cles  and  modifications,  and  thereby  increase  the  power  of  the 
other  arms  ;  as  by  fortifying  camps,  posts,  villages  and  towns, 

&c. ;  establishing  the  defences  of  frontiers,  and  directing  and 
conducting  the  attack  and  defence  of  fortresses. 

39.  Orders  of  battle  are  the  sublime  of  war  ;  and  it  is  in  their  on3!ei^raieordcrs 
application  that  the  talents  and  genius  of  the  general  shine  ofbat,|e 
pre-eminent.  Such  should  be  the  clearness  and  promptitude  of 
his  coup  d’oeil,  that  knowing  his  own  army  and  the  enemy’s, 
and  their  respective  positions,  he  should  be  able  at  once  to 
form  his  force  in  the  best  possible  order  of  battle  for  offence  or 
defence.  With  the  greatest  presence  of  mind  he  should  be  so 
master  cf  all  his  resources  and  combinations,  that  the  habitual 
order  of  battle  should  be  but  provisional,  varying  according  to 
the  circumstances  and  passing  events  of  the  battle.  This  theory 
should  be  studied  like  complicated  cases,  simplifying  by  hypo¬ 
thesis  the  state  of  the  case  to  attain  a  result  that  will  serve  as 
a  maxim  and  guide  in  complicated  and  variable  situations. 

This  too  is  the  progress  of  the  theory  of  fortification,  creating  and 
projecting  simple  and  uniform  systems,  to  which  are  subservient 
the  modifications  caused  by  the  irregularities  of  ground  ;  leaving 
to  the  officer  the  task  of  applying  by  his  coup  d’ceil,  his  draw¬ 
ings  and  calculations,  general  principles  to  each  particular 
case. 

We  will  suppose  that  the  general  order  of  battle  is  formed 
upon  ground  uniformly  a  mathematical  plane,  and  that  the  army 
is  to  act  in  a  direction  perpendicular  to  its  front. 

The  Greeks  and  Macedonians*  always  endeavoured  to  give  General  wd-rs 
battle  upon  plains  ;  their  orders  of  battle,  founded  on  the  ureekr'*  °f(see 
phalanx,  were  ill  suited  to  inequalities  of  ground.  The  pha- arl  “8'! 
lanxes  were  posted  at  such  distances  from  each  other  as  the 
general  directed,  each  flanked  by  small  corps  of  cavalry  (28). 


*  It  would  appear  from  Demosthenes,  that  the  armies  of  Philip  were 
somewhat  differently  constituted  :  “  For  you  find  that  the  rapid  progress 
“  ol  Philip  i®  n°t  owing  to  his  force  of  regular  troops,  but  to  armies  com- 
“  l)osed  of  light  horse  and  foreign  archers.  With  these  he  pours  down  up- 
“  on  somc  people  already  engaged  in  civil  discord  and  commotions  ;  and 
when  none  will  venture  out  in  defence  of  the  state,  on  account  of  their 

private  suspicions,  he  brings  up  his  engines  and  attacks  their  walls.” _ 

Demosthenes'  Tenth  Oration,  common It/  called  the  Third  Philippic. 

Trastsi.ator. 


06 


THE  SCIENCE  OF  WAR 


[Part  I 


Of 


r  '■  it*ie  a£T.-n«  -Among  the  Romans,  general  and  regular  orders  of  battle  un-> 
the Romaus.  (S£e  dement  greater  changes  than  among  the  Greeks  (art.  29). 

Originally  the  Roman  generals  formed  them  after  the  Grecian 
manner  ;  but  after  the  formation  of  the  legion  into  cohorts,  and 
the  particular  orders  of  battle  that  were  observed  at  different 
periods,  there  were  consequent  and  analogous  changes  in  the 
general  orders  of  battle.  When  the  army  was  composed  of 
many  legions,  the  infantry  as  we  have  said  before  (art.  29) 
was  in  the  centre,  and  the  cavalry  on  the  wings.  The  le¬ 
gionary  intervals  were  more  or  less,  according  to  the  nature  of 
the  ground  and  the  plan  of  the  general  ;  and  sometimes  small 
corps  ot  cavalry  were  posted  in  these  intervals. 
ofGS:t  ^  e  n°l  repeat  what  we  have  already  said  (30  and  31), 
30and3Si.)  '  tc  anc*  merely  observe  that  the  general  orders  of  battle  of  the 
moderns  have  been  very  variable,  and  marked  by  the  defects  of 
their  military  constitutions.  But  by  degrees  the  true  princi¬ 
ples  of  war  were  recognized  and  acknowledged,  and  Europe 
paid  due  homage  to  the  tactics  of  Greece  and  Rome.  It  was 
gradually,  and  between  1400  and  1030,  that  the  greatest  im¬ 
provements  were  made  in  military  institutions  and  orders  of 
battle  :  the  art  of  reconnaissances,  and  of  posting  troops  ac¬ 
cording  to  the  ground,  was  brought  to  great  perfection  by  Henry 
IVr.  At  length,  in  the  sixteenth  century,  it  was  perceived  that 
infantry  ought  to  constitute  the  main  force  of  an  army,  and 
that  orders  of  battle  should  be  founded  upon  this  incontesta¬ 
ble  truth. 

general 'and  °  re-  ^  principles  ot  the  Romans  having  obtained  in  military 
battle  until  1792,  institutions,  it  was  natural  that  their  general  and  regular  or- 
quincunx.  ders  ol  battle  should  likewise  be  followed.  Accordinglv  we 
eond  part, fi;’.  if’  find  that  their  third  order,  introduced  by  Marius,  is  that  which 
was  with  some  modifications  adopted  in  Europe  until  1792. 

This  order  consisted  in  disposing  the  army  on  two  lines  dis¬ 
tant  about  200  metres  (225  yards),  the  infantry  in  the  centre, 
and  the  cavalry  on  the  wings,  and  the  battalioas  and  squadrons 
separated  respectively  by  intervals  equal  to  their  front :  the 
battalion  pieces  were  posted  in  the  intervals  of  the  first  line. 
The  second  line  was  formed  in  the  same  manner,  except  that  the 
battalions  and  squadrons  faced  the  openings  in  the  first.  A 
^  f  reserve,  composed  principally  of  cavalry,  sustained  the  army 

tie  c.f  many  Ge-  in  the  rear.  This  is  the  order  called  Quincunx ;  but  it  was  not 
nerals  in  the  last 

vat  pi. ate  generally  used  in  the  last  war.  as  the  single  and  almost  full 

HI,  secocdp&rt, 
fig  2. 
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line,  supported  by  a  reserve,  was  preferred.  In  this  latter, 
the  infantry  was  in  the  centre,  and  the  cavalry  on  the  wings  ; 
the  regiments  and  battalions  were  separated  only  by  the  in¬ 
tervals  required  in  manoeuvres,  and  lor  the  retreat  of  the  artil¬ 
lery  and  light  troops;  the  squadron  intervals  were  likewise 
very  small.  In  this  order,  which  had  a  great  similitude  to 
that  of  the  legion  anterior  to  Marius,  the  light  troops  corres¬ 
ponded  to  the  velites ;  the  heavy  infantry  to  the  princes ,  and 
the  reserve  to  the  triarii. 

Thus  we  see  that  the  practice  of  posting  the  cavalry  on  the  th^pS ° of  cT 
wings,  has  obtained  among  all  people,  ancient  and  modern  ;  'y!tr^s  a“f  ^ 
but  several  celebrated  Generals,  and  among  others  Turenne,  la,d 
have  in  many  cases  deviated  from  this  rule.  Lloyd  and  Folard 
have  warmly  discussed  this  subject,  but  it  has  not  yet  been 
treated  in  such  a  manner  as  to  unite  all  opinions.  That  such 
was  the  practice  of  the  ancients,  is  not  at  all  surprising  ;  their 
cavalry  was  feeble  and  incapable  of  great  effects  ;  being  no 
more  than  light  troops  for  skirmishing,  it  was  proper  to  place 
them  on  the  wings,  to  harass  and  alarm  the  enemy’s  flanks  and 
rear.  But  the  cavalry  of  the  moderns  has  great  firmness  and  is 
capable  of  immense  efforts,  and  consequently  from  its  nature 
should  enter  into  line  of  battle.  Folard,  whose  systems  are 
founded  on  the  deep  order,  never  places  his  cavalry  on  the 
wings,  which  he  secures  by  columns  of  infantry ;  but  mixes 
his  cavalry  along  the  front  with  infantry,  to  sustain  each  other 
reciprocally.  Lloyd  considers  the  cavalry  only  as  an  auxiliary 
arm,  to  second  the  infantry  whenever  the  ground  will  permit; 
and  whose  principal  use  is  to  ensure  and  complete  the  victory*. 

The  principles  that  ought  to  regulate  the  formation  of  an  or-  ahouid^over/Hn 

der  of  battle,  arc  corollaries  from  what  we  have  precedingly  laid  a\V°  ™»rder  °r 

battle. 


*  Tcmpelhoff  thinks,  that  the  solidity  of  a  line  of  battle  depends  upon 
the  perfect  union  of  all  its  parts  between  themselves  ;  and  that  wings  of  in¬ 
fantry  would  be  isolated,  if  the  cavalry,  which  cannot  fight  on  all  grounds 
or  every  where,  nor  sustain  an  attack  from  the  three  arms  combided,  were 
obliged  to  retire.  In  support  of  this  opinion  he  cites  the  famous  battle  of 
Ilochstadt,  where  Marlborough  forced  the  centre  of  French  cavalrj’, 
and  compelled  the  battalions  that  vere  in  Blenheim  to  laydown  their 
arms. 

“  The  battle  of  Lowositz  (1756)  is  also  a  proof  of  this  rule,  althou^L 
11  Lloyd  attempts  to  invert  it.” — Jomini,  Lloyd,  and  Tempelhoff. 
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down  (26)  on  the  particular  orders  of  battle  of  the  different 
arms. 

In  order  that  an  order  of  battle,  constituted  for  a  direct  at¬ 
tack,  should  possess  a  maximum  of  force,  five  conditions  are 
required  ;  1st,  that  the  infantry  should  be  the  principal  force, 
and  that  its  great  object  should  be  to  use  the  bayonet ;  2d,  that 
the  constituent  elements  of  the  troops  be  organized  agreeably 
to  the  principles  already  explained  (27);  3d,  that  each  specie- 
of  force  co-operate  in  the  general  action,  according  to  its  na¬ 
ture,  and  at  the  best  conjuncture  of  time  ;  4th,  that  from  the 
moment  any  arm  begins  the  action,  it  combat  with  the  greatest 
possible  number  of  its  troops  ;  5th,  that  all  arms  support  and 
protect  each  other. 

From  these  evident  principles  it  follows,  that  a  battle  should 
be  a  series  of  uninterrupted  actions  of  all  the  arms,  producing 
a  force  or  power  decisive  of  victory. 

The  nature  of  each  species  of  force  ought  to  determine  the 
relation  between  their  respective  actions.  The  artillery  should 
obviously  be  able  to  combat  at  1500  metres  distance  (1670 
yards),  at  which  field  artillery  acts  with  effect.  It  is  at  this 
distance  that  the  order  of  battle  is  almost  invariably  formed, 
and  whence  it  advances  upon  the  enemy  ;  the  light  troops  open¬ 
ing  their  fire,  and  the  artillery  selecting  commanding  positions 
on  the  flanks.  The  light  infantry  soon  falls  back,  and  retires 
under  the  protection  of  that  of  the  line  ;  and  the  latter  when 
distant  150  metres  (170  yards),  the  primitive  point  blank, 
pours  in  one  or  two  fires,  and  then  rushes  to  the  charge.  Af¬ 
ter  the  shock,  the  light  infantry  that  had  fallen  back  in  the  in¬ 
tervals,  should  use  the  bayonet  or  fire,  and  combine  their  ef¬ 
forts  with  those  of  the  heavy  infantry.  This  is  the  moment  for 
the  cavalry  to  charge,  for  the  fire  of  either  side  has  ceased  to 
produce  effect.  Passing  through  the  intervals,  the  cavalrv 
should  charge  through  the  breaks  and  openings  made  by  the  in¬ 
fantry,  and  take  in  flank  the  corps  that  still  resist.  By  such 
manoeuvres,  which  bring  all  the  forces  into  conflict  at  almost 
the  same  instant,  the  enemy’s  line  would  probably  be  broken 
and  overthrown,  and  all  its  corps  totally  routed. 

The  principles  which  we  have  here  developed,  show  at  once 
the  defects  and  impropriety  of  the  two  orders  of  battle  that  we 
have  described.  The  chiet  defect  is  stationing  the  cavalry 
upon  the  wings,  by  which  the  cavalry  and  infantry  but  feebly 
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support  each  other,  and  the  line  of  battle  is  divided  into  three 
almost  independent  parts,  badly  connected.  The  cavalry  does 
not  possess  mobility  ;  and  though  it  alone  is  insufficient  for  self¬ 
protection,  and  cannot  stand  against  the  fire  of  artillery  or  infan¬ 
try,  yet  it  is  here  posted  in  the  most  important  part  of  the  front. 
Accordingly  in  neither  of  these  dispositions  does  the  cavalry 
fulfil  its  true  destination*.  If  we  examine  the  formation  of  the 

*  The  speed  of  charging  cavalry  should  be  progressive,  increasing  as 
they  approach  the  enemjji;  For  instance,  if  the  troops  to  be  charged  be  at 
a  distance  of  600  paces-- the  speed  of  the  charging  body  will  be  thus  regu¬ 
lated: —  j 

The  1st  200  paces,  on  the  small  trot.  I  The  next  150  paces,  at  full  gallop. 
The  2d  200  paces,  on  the  full  trot.  I  The  last  50  paces,  at  full  career. 

The  shock  of  cavalry  is  more  analogous  to  that  of  a  physical  body  or  in¬ 
animate  mass,  than  that  of  infantry.  -  The  general  order  of  battle  should 
be  two  deep,  not  because  of  an  imaginary  pressure  from  the  2d  rank,  but 
to  supply  the  loss  of  the  killed  and  disabled,  and  to  have  an  increased 
number  of  combatants  when  mingled  with  the  enemy. 

44  Cavalry  in  battle,  when  not  formed  in  line,  is  greatly  divested  of  its 
44  force,  and  is  weak  and  defenceless.  Instead  of  a  second  line,  reserves 
“  well  posted  are  to  be  preferred.” 

14  Columns  of  cavalry  are  only  to  be  used  to  exaggerate  or  conceal  your 
44  numbers,  or  to  gain  by  a  rapid  march  a  post,  height,  defile,  or  flank,  and 
44  thence  fall  upon  the  enemy’s  line.  There  are  cases  however  when  co- 
44  lumns  of  cavalry  may  be  used  to  charge ;  such  as  when  the  infantry  are 
44  surrounded,  or  present  an  exposed  flank  or  angle  unprotected  py  fire, 
44  and  which  may  be  attained  under  cover  :  these  columns  must  be  in  open 
44  order,  and  of  half  or  whole  squadrons  in  front,  with  intervals  of  30  to  50 
44  paces.  They  must  not  be  too  deep,  not  exceeding  four  subdivisions; 
44  for  rather  than  increase  the  depth,  augment  the  front.  Greater  depth  is 
44  unnecessary  ;  for  if  repulsed,  and  you  persist  in  the  attack,  you  will  form 
44  about  the  infantry  a  breast  work  of  wounded  and  dead  men  and  horses. 
44  If  the  leading  squadron  or  subdivision  be  defeated,  instantly  advance  the 
*4  following  at  great  speed  upon  the  nearest  collateral  parts  of  the  point  of 
“  attack  ;  this  will  decide  the  victory.” 

“  The  great  advantage  of  cavalry  when  superior  in  numbers,  is  to  ad- 
44  vance  in  line  and  by  superior  front,  outflank  and  turn  the  enemy,  who, 
44  when  inferior,  should  rest  his  flanks  upon  supporting  points  or  ob- 
“  stacles.” 

“  When  the  artillery  and  infantry  fires  have  disordered  the  enemy, 
“  then  is  the  moment  for  the  cavalry  to  charge.” — Guiberl's  General  Es¬ 
say  on  Tactics. 

The  cavalry  should  be  posted  on  that  flank  where  they  can  best  act;  and 
not  on  both  flanks  equally,  without  regard  to  ground.  Among  the  fatal 
errors  committed  by  Prince  Charles  of  Lorraine  at  the  battle  of  Prague, 
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heavy  infantry  in  the  first  order,  we  will  find  that  being  divi¬ 
ded  into  two  lines,  only  one-half  of  it  can  act ;  and  that  gene¬ 
rally  the  overthrow  of  the  first  line  produces  the  disorder  and 
rout  of  the  second  ;  whilst  the  confusion  and  disaster  is  increas¬ 
ed  by  the  battalion  pieces  intermingling  in  their  flight  with  the 
infantry,  along  the  front  of  which  they  had  been  distributed. 

These  defects  do  not  exist  in  the  second  order  ;  there,  from 
the  moment  of  attack,  the  infantry  displays  its  whole  force, 
supported  at  the  proper  juncture  by  the  reserve,  which  in  case 
of  disaster  becomes  its  shield  :  the  movements  of  the  infantry, 
no  longer  encumbered  with  artillery,  are  more  free;  and 
though  detached  from  this  arm,  it  is  easy  to  judge  from  the 
effect  ana  panic  which  it  produces  among  the  enemy,  that  it  is 
preparinsc  for  the  infantry  the  road  to  victory.  If  in  either  or¬ 
der  we  suppose  that  the  infantry  remain  in  light  order  or  dis¬ 
played,  they  are  then  only  fit  for  the  combats  of  fire  arms,  and 
not  lor  exertions  with  the  bayonet'.  Consequently  these  two 
orders  of  battle  are  not  formed  upon  the  true  principles  of  at¬ 
tack  and  defence. 

The  regular  order  of  battle  which  tve  propose  to  suggest,  is 
■ike  that  of  the  ancients,  founded  upon  the  infantry  of  the  line  ;. 
all  olhpr  arms  being  only  auxiliary.  The  line  of  battle  should 
therefore  be  composed  of  battalions  presenting  an  extent  of 
front  equal  to  the  enemy’s,  preceded  by  the  horse  and  foot  ar¬ 
tillery!  distributed  into  flying  batteries  and  affording  direct, 
cross,  and  flauk  fires.  The  battalion  intervals  should  be  100 


was  that  of  following  the  old  rule  of  placing  cavalry  on  both  flanks,  al¬ 
though  his  left  was  inaccessible.  He  rectified  his  disposition,  hut  at  rather 
too  late  a  moment.  In  general  it  may  be  laid  down  as  an  incontrovertible 
maxim,  that  troops  arc  lo  be  posted  according  to  the  nature  of  the  ground, 
and  that  each  arm  should  be  upon  that  ground  which  is  but  adapted  to  its 
tceapons  and  mode  of  combat.  Translator. 

*  This  assertion  must  be  understood  «ilh  qualications.  After  a  line 
has  been  thinned  and  disordered  by  the  fires,  it  may  be  charged  and  over¬ 
thrown  by  another  line  of  infantry.  Ibis  occurs  very  frequently  in 
battles. 

Decisive  attacks  with  the  bayonet  on  the  commanding  points  or  keys  of 
a  hue  or  position,  are  most  generally  made  by  columns  of  attack  of  a  divi¬ 
sion  or  demi-battalioa  in  front  at  diminished  distance,  and  the  columns 
concealed  and  co\ered  on  the  flanks  by  battalions  forming  with  their  head: 
a  continuous  line. — See  J omini.  Translator. 

■f  The  fire  of  artillery  may  begin  to  be  relied  upon  at  these  distances  : 
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metres  (111  yards),  each  covered  by  a  demi-battalion  of  light 
infantry,  forming  a  kind  of  moveable  bastion,  and  pouring  into 

16  p’rs  (equal  to  our  18  p’rs)  with  cannon  ball,  at  1130  yds.  with  grape - 

12  ..  do.  at  920  to  1050  yds.  with  grape  520  to  650  yds. 

8  ..  ‘  do.  820  to  920  yds.  witli  grape  300  to  600  yds. 

0  ..  do.  820  to  920  yds  with  grape  300  to  500  yds. 

6  inch  howitzers  at  22”  elevation,  1200  yards :  this  angle  does  not  permit  ricochcs 

“  If  possible,  batteries  should  never  be  formed  opposite  to  that  part  of 
“  the  line  the3'  are  intended  to  operate  upon  ;  the  fire  should  take  the  liue 
“  obliquely  or  in  flank.  If  the  batteries  be  numerous,  their  fires  should  cross 
“  and  flank  each  other.” 

“  It  is  a  common  error  to  suppose  that  artillery  should  be  posted  on 
“  high  ground ;  a  height  of  15  to  2 2  feet  in  620  yards,  is  advantageous  ; 
“  but  a  greater  height  is  not,  as  the  shot  plungps  and  does  not  ricochc,  and 

the  exposure  of  the  enemy  decreases  as  they  approach. 

“  Artillery  must  not  fire  at  artillery,  except  in  extraordinary  cases  ;  i; 
“  should  be  posted  on  the  salient  parts,  and  if  passible,  seize  the  prolonga- 
“  tions  or  flanks  of  the  enemy’s  line  or  column,  in  order  to  rake  it.  Nor 
“  should  artillery  be  posted  on  one  right  line,  for  then  if  taker,  in. flank  at 
“  any  point,  every  battery  will  be  enfiladed.” 

In  posting  artillery  in  the  field,  great  attention  should  be  paid  to  avoid 
steep  declivities,  ditches,  ravines,  and  marshes,  or  situations  precluding 
forward  and  retrograde  movements.  If  possible,  artillery  should  not  be 
posted  immediately  in  front  of  troops,  nor  behind  them  on  small  eleva¬ 
tions  ;  for  in  both  cases  you  present  a  double  object  to  the  fire  of  the  ene¬ 
my,  and  in  the  latter  you  gall  and  often  kill  your  own  men.  In  attack, 
(he  heavy  calibers  should  be  on  the  refused  flank,  and  the  light  pieces  on 
the  point  of  attack ;  except  when  strong  positions  and  works  are  to  he 
forced.  The  heavy  calibers  should  be  used  in  false  attacks.  In  open  coun¬ 
tries  the  best  defence  and  support  for  artillery,  is  cavalry ;  the  reciprocity 
of  their  support  is  wonderful.  The  artillery  should  be  concentrated  on  se¬ 
lected  points,  and  must  keep  up  and  in  relation  with  the  movements  of  the 
line:  but  they  must  not  be  too  much  concentrated,  except  in  particular 
cases,  as  when  they  bear  on  columns  of  cavalry  or  infantry,  or  points  of  a 
position,  or  defile,  kc. 

Ricochc  firing  is  very  advantageous  in  the  field,  and  should  be  more  prac¬ 
tised  ;  but  shot  will  not  ricoche  on  marshy  grounds.  Generally  round 
shot  is  more  effectual  than  grape,  because  of  ranging  farther  and  of 
ricoches. 

I  be  proportions  of  ammunition  in  the  field  are,  with  every  piece  of  artil¬ 
lery,  200  rounds ;  for  every  infantry  or  light  infantry  man,  60  rounds,  be¬ 
sides  his  cartridee  box  being  filled. 

Artillery  should  never  be  abandoned  without  the  best  reasons,  and  then 
its  last  fires  ought  to  take  place  when  the  enemy  are  within  a  few  paces ; 
these  last  fires  are  so  destructive  as  often  to  repulse  the  enemy. 

It  is  seldom  wmrth  firing  at  a  few  men  ;  the  fire  ought  to  he  directed  •  1 
worthy  objects,  or  be  reserved.  Never  fire  gun  for  gun. 
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the  enemy  an  oblique  and  cross  fire.  The  cavalry  must  be 
stationed  in  the  rear  of  the  infantry,  and  out  of  musket  shot ; 
the  squadrons  opposite  the  intervals  of  the  line  and  preserved 
untouched  till  the  moment  of  taking  part  in  the  conflict. 

The  battalions  of  the  line  after  the  first  fires,  form  into  co- 
lamns  of  attack,  each  column  formed  by  the  junction  of  two 
demi-battalions  in  column  of  platoons  ;  so  that  when  the  co¬ 
lumn  has  broken  the  enemy,  each  demi-battalion  will  display 
and  take  the  enemy  in  flank,  &c. 

From  this  simple  and  methodical  disposition  it  is  evident, 
that  the  course  of  the  battle  would  be  as  described.  The  ar¬ 
tillery  placed  in  the  van,  opens  its  fire  within  good  distance, 
and  is  then  seconded  by  that  of  the  light  infantry  ;  the  infantry 
of  the  line  then  delivers  its  fire  and  forms  into  columns  of  at¬ 
tack,  whilst  the  light  infantry  and  the  artillery  fall  back  to  the 
rear;  the  columns  then  rush  on  to  the  charge.  At  this  juncture 
the  cavalry,  and  likewise  the  light  infantry,  rapidly  advance 
through  the  intervals,  and  penetrate  every  part  of  the  hostile 
line. 

comparison  of  This  order  of  battle,  which  wc  have  drawn  in  Plate  III  fse- 

this  order  with  .  v 

those  n u-e  (See  Cond  partj  fie.  3,  when  compared  with  the  other  two  (figs.  1 
PLATE  It  d  '  &  ’  r  ° 

part. ^and  it,  es-  2),  appears  to  have  decided  advantages  and  superiority.  All 

parts  of  this  line  form  only  one  front,  sustaining  and  protect¬ 
ing  each  ether  according  to  their  nature  :  the  front  of  this  line 
is  of  equal  extent  with  the  others,  and  it  possesses  a  force  and 
activity  which  those  do  not.  Their  thin  battalions  would  be 
pierced  and  broken  in  an  instant  by  the  columns  of  attack,  and 
the  field  would  be  quickly  covered  by  the  light  infantry  and 
cavalry.  In  those  two  orders,  the  cavalry  being  on  the  wings, 
would  be  soon  thinned  and  crippled  by  the  artillery  and  mus¬ 
ketry,  and  could  not  stand  the  attack  of  the  infantry  opposed 
to  them  :  if  they  attempted  to  turn  the  flank  of  the  former, 
their  own  infantry  would  be  uncovered,  and  inevitably  de¬ 
feated. 

It  may  be  objected  to  this  system,  that  it  has  the  defects  of 

We  may  conclude  with  this  maxim:  “  Diminish  the  quantity  of  your 
“  artillery,  and  make  its  perfection  consist  in  producing  great  effect  by  a 
“  small  number  of  pieces.  Let  your  artillery  institutions  be  more  perfect 
“  than  numerous.” — See  Guibcrt's  General  Essay. 
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Folard’s,  and  that  the  artillery  would  make  terrible  havoc  in 
the  columns  of  attack.  But  let  it  be  observed  that  these  co¬ 
lumns  are  only  formed  at  a  distance  of  200  metres  (222  yards), 
and  then  the  conflict  is  so  warm  and  rapid,  that  they  could 
scarcely  suffer  more  than  orie  or  two  discharges,  and  would  then 
most  probably  capture  the  enemy’s  artillery.  Besides  his  ar~ 
tillery,  if  distributed  along  the  line,  would. suffer  severely  from 
the  fire  of  the  light  infantry. 

Plate  III  (second  part)  exhibits  a  sketch  of  three  orders  ot 
battle  for  a  complete  division  consisting  of  12  battalions,  1 
regiment  of  cuirassiers,  2  regiments  of  dragoons,  2  regiments 
of  light  horse,  one  regiment  of  light  infantry,  and  2  divisions 
(one  of  horse  and  one  of  foot)  artillery. 

Irregular  orders  of  battle  are  as  various  as  the  ground  on  oi^aftie^prind- 
which  they  are  fought  ;  depending  greatly  on  the  ground  or  govera  thei?°for- 
position  of  the  enemy,  and  the  formation  of  his  line  of  battle.  nutl0n' 

It  is  only  by  studying  the  dispositions  of  celebrated  generals 
under  various  circumstances  and  on  varieties  of  ground,  that  we 
can  form  a  conception  of  the  infinite  number  of  the  different 
orders  of  battle  that  have  been  employed,  and  of  the  manner 
that  a  leader  of  talents,  and  of  quick  and  clear  coup  d'ceil,  ap¬ 
plies  to  each  particular  case  the  general  maxims  of  the  sci¬ 
ence. 

Thus  Napoleon ,  who  conquered  Egypt  with  an  army  com¬ 
posed  only  of  infantry  and  artillery,  must  have  adopted  the 
deep  and  close  orders  of  battle,  and  flanked  his  infantry  corps 
by  cross  fires  of  flying  batteries  ;  for  he  had  to  contend  with  a 
numerous  cavalry,  brave  as  the  knights  of  old,  but  ignorant  of 
the  art  of  forming  in  corps  of  close  compacted  sub-divisions. 

We  hope  to  yet  see  published  a  complete  and  systematic  ac¬ 
count  oi  all  the  battles  and  combats  of  importance  in  the  last 
war.  This  work,  unequalled  of  its  kind,  will  be  the  offspring 
of  an  institution  whose  members  are  daily  occupied  in  collect¬ 
ing  and  digesting  the  materials  to  perfect  the  science  and  serve 
■as  a  basis  for  military  operations.  This  institution  has  long 
been  directed  by  Generals  who  unite  the  profoundest  theories 
to  the  most  consummate  experience.  The  matters  that  will  be 
treated  on  in  this  work,  should  be  the  subject  of  the  medita¬ 
tions  of  all  young  soldiers  ambitious  of  advancing  the  national 
glory  by  serving  in  the  career  of  arms. 
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foundation  'of  rh  >  40-  Grand  tactics,  considered  in  relation  to  two  armies  or 

tmica  rhichTo-  bodies  of  troops  acting  (against  each  other,  prescribe  certain 
Mrk  imi  defence  rules  for  tbe  conduct  of  the  attack  and  defence,  founded  on  the 
corpl”0  aalrmre0  s™P^tsl  theory,  and  from  which  are  deduced  as  consequences 
forou  ground.  UIIJ  tbe  most  copious  and  general  principles  for  the  choice  of  camps 
and  positions,  and  for  conduct  in  battle,  kc. 

Let  us  suppose  the  two  corps  A  and  F  equal  in  ali  their  ele¬ 
ments,  and  similarly  disposed  in  their  respective  orders  of  bat¬ 
tle,  both  moving  on  a  plain  with  an  intention  to  fight  and  con¬ 
quer  each  other :  let  F  be  the  enemy’s  corps,  and  A  the  at¬ 
tacking  body. 

of  troops  *  f°rCC  The  power  with  which  a  body  of  troops  in  order  of  battle 
plate  vi.  cE  act  perpendicularly  to  their  front,  is  what  we  will  call  the  positive 
force  of  that  corps,  and  of  which  we  have  acquired  a  very  good 
idea  (art.  4  and  5)  from  facts  and  experience,  the  basis  of  mi¬ 
nute  tactics. 


ceotreu' of  action*  The  line  °f ihe  eentres  of  action,  is  that  line  which  joins  the 

attack?  au?!e  ot  two  centres  M  and  N  of  the  horizontal  projections  of  the  two 
corps,  and  is  always  at  right  angles  to  the  front  (cd)  of  the  corps 
A.  The  atigle  of  attack,  is  the  angle  WIN  formed  by  the  line 
of  the  centres  of  action  with  the  half  front  M6  of  the  corps  F. 
the^itVnkJ  and  From  his  physical  constitution,  inan,  considered  in  a  state  of 
of  u'ttieJri  °rder  war,  is  defenceless  on  his  flanks  and  rear.  This  weakness  of 
his  nature  he  carries  with  him  into  orders  of  battle,  and  it  is 
there  strongly  felt.  Accordingly  the  flanks  and  rear  of  an  or¬ 
der  of  battle  are  three  very  weak  points,  in  which  an  attack  ge¬ 
nerally  leads  to  the  most  complete  success. 

It  therefore  follows,  that  whenever  the  corps  A  can  attack  in 
flank  and  rear  the  line  of  battle  F,  it  brings  into  action  all  its 
positive  force  with  the  greatest  advantage  and  effect.  This  fact 
is  confirmed  by  all  experience. 

«juaJUyDhetween  ^ 's  ev>dent  that  if  the  line  of  the  centres  of  action  MN  be 
of*rttie  two  perpendicular  to  the  front  of  the  corps  F,  then  the  positive 
momeuiumsJ  oi  forces  would  be  in  equilibrium,  for  there  would  then  be  no  rea- 
PouhBe  son  that  the  attack  should  vanquish  the  defence  :  but  this  is  the 
only  position  or  case  of  equilibrium.  For  if  the  corps  A  move 
to  the  position  A1  on  the  right  or  left,  from  that  moment  the 
angle  of  attack  WIN1  becomes  acute,  and  the  equality  necessa¬ 
rily  vanishes;  because,  1st,  the  plane  of  fire  of  the  corps  A1 
cuts  the  front  of  F,  whilst  that  of  the  latter  is  oblique,  and  the 
part  Kdl  of  the  front  of  A*  which  extends  beyond  the  extreme 
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line  of  fire  r's1,  is  not  within  scope  of  the  fire,  &c.  ;  2d,  the 
positive  force  of  A'  acting  against  the  flank  G  of  the  corps  F* 
must  produce  extraordinary  effect.  The  more  we  increase  the 
acuteness  of  the  angle  of  attack,  the  greater  is  the  augmentation 
of  the  positive  force  of  A  ;  and  this  force  will  receive  an  ex¬ 
traordinary  impulse  when  the  angle  of  attack  passes  from  zero 
to  the  negative  side. 

The  angle  of  attack,  counting  from  the  right  angle,  is  conse¬ 
quently  a  species  of  lever  of  different  lengths,  imparting  a  kind 
of  momentum  to  the  attacking  force. 

From  this  principle  it  follows,  that  the  powers  of  the  force 
A,  as  it  moves  from  its  primitive  position,  are  constantly  in¬ 
creasing,  whilst  those  of  F  every  moment  decrease. 

Therefore,  when  the  angle  of  attack  is  a  right  angle,  there  Respective Po- 

0  0  °  sitions  of  two 

is  an  equality:  when  this  angle  becomes  equal  to  half  a  c°pps. and  power 
1  J  1  - '  1  of  the  inomen- 

rectangle,  the  effect  of  the  momentum  of  the  force  A  is  increased  turn  of  the  at- 

tacking  corps  in 

one  third ;  and  when  the  angle  of  attack  equals  one  fourth  of  a  each  position, 
right  angle,  the  momentum  increases  the  effect  of  the  attack¬ 
ing  force  more  than  one  half;  but  when  the  angle  of  attack 
is  zero ,  the  force  of  F  is  almost  nothing,  whilst  that  of  the 
attacking  body  is  more  than  quadrupled  :  finally,  when  the  angle 
of  attack  becomes  negative,  the  corps  F  is  absolutely  pow¬ 
erless,  whilst  the  force  of  A  produces  necessarily  its  de¬ 
struction. 

When  the  angle  of  attack  is  equal  to  a  right  angle,  the  corps 
are  said  to  be  in  direct  ‘position  ;  when  this  angle  is  equal  to  hall 
a  rectangle,  a  flank  is  menaced ;  when  it  equals  one  fourth  of  a 
right  angle,  the  corps  F  is  said  to  be  enfiladed  and  outflanked ; 
when  the  angle  is  zero,  the  corps  A  is  said  to  be  in  “  potence ” 
to  the  corps  F,  and  this  latter  is  taken  in  flank ;  when  the  angle 
of  attack  is  negative,  the  corps  F  is  said  to  he  taken  in  re¬ 
verse  :  lastly,  when  this  angle  is  negative  and  equal  to  a 
right  angle,  the  corps  F  is  said  to  be  taken  in  rear  and  cut  of  by 
the  corps  A. 

This  very  simple  theory  extends  to  grand  operations,  which  This  theory  ap- 
are  the  province  of  grand  tactics,  and  relate  to  the  choice  of  tactics, 
camps  and  positions  and  the  knowledge  of  their  strength,  and 
to  the  movements  of  armies  or  corps  d'armee  acting  on  the  of¬ 
fensive  or  defensive. 

In  fact  it  is  easy  to  understand,  that  if  the  two  supposed 

O 


vor..  r. 


106 


THE  SCIENCE  OF  WAR 


[Part  I- 

corps  A  and  F  were  replaced  by  two  armies,  and  the  line  of 
the  centres  of  action  were  prolonged  about  two  to  six 
myriametres  (121  to  37  miles,  nearly),  this  would  be  only 
a  particular  application  of  the  general  principle,  and  by 
which  the  properties  laid  down  would  be  displayed  in  all 
their  force.  We  will  hereafter  enlarge  upon  this  most  impor¬ 
tant  subject,  upon  which  the  success  of  the  ablest  projected 
operations*  depends. 

*  This  serves  to  demonstrate  the  fundamental  rule  of  grand  tactics  and 
operations — The  secret  of  victory ,  is  to  operate  with  superior  numbers  or 
masses  against  one  or  tico  points,  or  to  bring  the  whole  or  greater  part  of 
your  force  to  bear  upon  a  point  where  the  enemy  has  only  a  small  portion  oj 
his  to  resist  you ;  and  where ,  if  victorious ,  you  i cill  take  in  flank  or  reverse 
his  whole  line  or  position. 

To  gain  this  point  or  concentrate  your  masses,  your  march  must  not  on¬ 
ly  be  masked  by  either  ground,  darkness,  or  false  attacks,  but  it  must  be 
executed  with  great  celerity,  and  conducted  with  wisdom,  know  ledge,  and 
skill.  We  must  be  perfectly  acquainted  with  the  camp  and  positions  ol 
the  enemy,  the  roads,  and  the  country ;  and  the  march  must  be  so  regu¬ 
lated,  that  the  columns  will  be  able  to  separately  or  jointly  defend  each 
other  in  case  of  the  enemy  discovering  our  intention  and  advancing  to  an¬ 
ticipate  the  blow  by  becoming  the  assailant.  Hence  it  is  that  all  success¬ 
ful  operations  depend  upon  acting  with  celerity  and  in  mass  ;  and  the  ar¬ 
my  that  best  understands  and  executes  this  principle,  will  be  ever  victori¬ 
ous,  in  spite  of  disparity  of  numbers  and  poverty  of  means.  The  great 
victories  of  Alexander,  of  Pyrrhus,  Hannibal,  and  Ca.sar,  the  triumphs  oi 
Frederick,  the  battles  of  Marlborough  and  Eugene,  and  the  conquests  and 
achievements  of  Napoleon,  and  all  those  mighty  deeds  that  mankind  have 
beheld  with  breathless  terror  and  admiration,  were  accomplished  by  an 
observance  of  this  principle  ;  and  the  neglect  of  this  rule,  is  the  best  proof 
of  the  weakness  or  folly  of  any  plan  of  battle  or  campaign  ;  for  if  a  projer  t 
be  not  right,  it  must  bepositirely  wrong. 


Traxsi.ator. 
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CHAPTER  VII. 

Use  of  the  two  arms,  Artillery  and  Fortification;  service  and 

material  of  Artillery ;  description  of  Artillery  Pieces  or  Ord¬ 
nance;  the  Charge;  Gun-Carriages ;  theory  and  practice  of 

Gunnery;  Batteries,  §-c. 

WHAT  we  have  already  said  of  artillery  (art.  9,  24,  25,  and 
33),  includes  the  first  notions  that  are  requisite  in  illustrating 
the  other  arms,  but  is  inadequate  for  the  purpose  of  this  Treatise. 
3o  great  is  the  influence  of  artillery  on  all  the  operations  of  war, 
so  connected  and  combined  is  it  with  fortification,  embracing 
so  extensively  physico  mathematics  and  the  mechanic  arts,  that 
the  train  of  our  reflections  on  the  science  of  war  in  general,  and 
the  portion  of  this  work  that  will  be  specially  devoted  to  forti¬ 
fication,  impose  upon  ijs  the  necessity  of  treating  this  arm  in  a 
special  chapter. 

41.  The  use  of  artillery  has  two  chief  objects  : 

1st.  To  act  in  fields  of  battle  and  cripple  or  partially  destroy 
Lie  resisting  enemy. 

id.  To  destroy  in  every  situation  the  enemy’s  artillery,  to 
Latter  down  the  obstacles  created  by  the  art  of  engineering, 
and  to  clear  the  way  for  the  assailants  to  come  in  contact  with 
the  assailed. 

Hence  it  follows,  1st,  that  the  artillery  cannot  effectually 
destroy  the  works  created  by  engineers  without  a  knowledge 
of  their  configuration,  construction,  and  resistance  ;  2d,  that 
engineering  cannot  raise  its  defensive  works  without  a  know- 
ledge  of  the  nature  and  effect  of  artillery  projectiles. 

So  great  is  the  importance  of  artillery  and  fortification,  that 
they  are  non-  ranked  among  the  constituent  elements  of  a  com¬ 
plete  army  ;  they  vary  the  powers  of  the  other  arms,  and  ren¬ 
tier  practicable  to  the  latter,  operations  otherwise  impracticable. 

The  duties  attached  to  the  artillery  service  are, 

1st.  The  direction  and  establishing  of  manufactures  and 
foundries  of  all  kinds  of  arms,  gun-powder,  fire-works,  and 
military  implements  : 

2d.  The  safe  keeping  in  arsenals,  of  powder,  shot,  shells,  &c  : 

3d.  The  construction  of  gun  carriages  and  waggons  for  ma¬ 
noeuvring  artillery  pieces : 


41.  Use  or  oV 
.iects  of  the  arms 
of  artillery  and 
engineering 
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(See  Le  Manvel 
dc  I'ArtUlcur  ) 


42.  Service  of 
artillery  from  its 
origin;  offices  of 
Grand  Master  of 
Artillery,  Lieute¬ 
nant  General,  and 
others  under  the 
Grand  Master. 


4th.  The  making  of  cartridges  and  fire-works  : 

5th.  The  establishing  of  depots,  and  preservation  of  these 
stores,  &c.  in  arsenals  : 

All  these  branches  form  the  stationary  service  (service  ties 
residences'),  and  are  founded  upon  civil  aud  hydraulic  archi¬ 
tecture,  mechanics,  and  chemistry  applied  to  the  arts. 

6lh.  The  exercise  of  the  troops  in  all  artillery  field  manuu- 
vres  ;  these  manoeuvres  are  called  the  evolutions  {le  polygone)  : 

7th.  The  formation  and  direction  of  parks  for  armies  and 
sieges : 

8th.  The  arming  and  providing,  in  concert  with  the  en¬ 
gineers,  fortresses  and  intrenched  camps  with  artillery  and  mu¬ 
nitions  of  wrar : 

9th.  Establishing  bridges  across  rivers  and  stream?,  in  con 
cert  with  the  engineers,  during  the  operations  of  a  campaign  : 

10th.  Reconnaissances  of  positions  and  fields  of  battle,  in 
order  to  determine  the  posting  of  fixed  and  moveable  batteries  . 

11th.  Reconnoitring  besieged  places,  to  determine,  in  con¬ 
cert  with  the  engineers,  the  number  and  posting  of  the  guns  : 

12th.  The  construction  of  the  epaulments  of  all  kinds  of  bat¬ 
teries,  whether  on  the  sea  coast,  military  positions,  or  in  forti¬ 
fied  works. 

These  constitute  those  brandies  of  the  arm  that  are  purely 
military. 

The  study  of  all  these  in  detail,  is  the  duty  of  the  schools  of 
practice  ;  the  student  may  consult  the  works  of  the  celebrated 
Gribeauval,  and  of  other  artillery  officers  who  have  written  on 
the  various  branches  of  their  service. 

42.  Before  the  discovery  of  gun-pow  der,  the  Grand  Master 
of  the  cross-bows,  and  the  artists  under  his  orders,  had  the  direc¬ 
tion  of  the  manufactures  of  missile  weapons  and  warlike  ma¬ 
chines  ;  but  after  the  use  of  fire  arms  this  important  office  w  as 
changed  into  that  of  Grand  . Master  of  Artillery,  for  superin¬ 
tending  the  manufactures  and  armories.  Of  all  the  kings  of 
France,  Francis  I  established  the  greatest  number  of  regulations 
respecting  artillery.  The  office  of  Grand  Master  is  as  old  as 
1291  ;  at  first  the  functions  were  distributed  among  many  offi¬ 
cers,  but  in  the  year  1493,  under  Louis  XIII,  they  were  in¬ 
trusted  to  only  one.  The  offices  of  Lieutenant  Generals, 
Quarter  Masters  {j\I arechavx  dcs  Logis),  Commissaries,  Com- 
manaans  des  Equipages,  Majors  of  artillery,  Captains  of  the 
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train  ( Capitaines  de  charroi ),  conducting  officers,  pointing  offi¬ 
cers,  &c.  were  created  afterwards. 

There  were  under  the  orders  of  the  Grand  Master  many  un^thf  o™e?s 
corps  of  troops,  to  guard  and  manoeuvre  the  artillery,  viz  :  the  Grand 

regiment  of  fusiliers,  (afterwards  royal  artillery),  the  regiment 
of  bombardiers,  the  companies  of  cannoniers,  sappers,  and 
workmen,  and  the  companies  of  miners. 

Under  Charles  VIII  and  Francis  I,  it  was  the  prerogative  °[ 

of  the  Swiss  to  guard  and  defend  the  artillery  ;  this  honour  they  (“^jea^’took^he 
enjoyed  until  the  formation  of  the  regiment  of  fusiliers  in  1671.  royal  ar- 
This  regiment,  the  first  that  was  armed  with  the  musket  and 
bayonet,  consisted  originally  of  -1  companies  ;  one  of  cannoniers, 
one  of  sappers,  and  two  of  artificers  in  iron  and  wood,  charged 
with  the  construction  of  bridges.  Before  the  Dutch  war  in 
1672,  the  corps  was  increased  to  22  ordinary  companies,  and 
divided  into  4  battalions.  In  1677  the  regiment  was  increased 
by  4  battalions  of  15  companies  each  ;  but  it  was  soon  after  re¬ 
duced  to  5  battalions.  Between  1679  and  1689.  there  were 
raised  12  companies  of  cannoniers,  who  were  not  included  in 
the  organization  of  the  battalions  of  the  regiment.  In  1693 
this  regiment  took  the  name  of  royal  artillery. 

The  regiment  of  royal  bombardiers,  for  the  service  of  mor-  Formation  oi 
°  J  the  regiment  of 

tars,  originated  in  the  raising  of  two.  companies  about  the  year  royal  bunubard- 
1671.  In  1684,  thirteen  more  companies  were  raised,  which 
made  the  regiment  consist  of  15  companies.  In  1706,  thirteen 
more  were  raised,  to  form  the  regiment  into  two  battalions. 

The  first  company  of  miners  was  formed  in  1679,  and  was  pormation  oS 
commanded  by  the  engineer  Goulon  ;  three  more  companies  nheerscorps  of  mi' 
were  successively  raised  about  1706. 

In  1721  the  necessity  was  felt  of  a  better  organization  of  the  „„ 
artillery  service,  and  of  providing  for  the  officers  and  soldiers  .artil^y 

means  of  instruction,  by  establishing  schools  of  theory  and  school  of  theory 
practice  in  the  places  where  the  battalions  were  in  garrison.  and  Practii:e- 
The  4  battalions  of  royal  artillery,  the  regiment  of  bombardiers, 
the  companies  of  miners,  &c.  (forming  40  companies  in  5  bat¬ 
talions),  were  assembled  at  Vienne.  These  battalions  were 
stationed  in  the  five  fortresses  of  Metz,  Strasburg,  Grenoble, 

Perpignan,  and  La  Fere,  where  schools  of  theory  and  practice 
were  established. 

In  1756  the  corps  of  artillery  was  enlarged  and  formed  into  r ^ftV°o r °a r- 
7  regiment®,  each  regiment  having  its  particular  school:  the  tillepy  iD  ,75f 
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companies  of  miners  slill  continued  to  form  part  of  the  corps, 
having  also  their  school. 

Phis  formation  has  not  since  sustained  any  remarkable 
changes  ;  the  present  organization  (art.  25)  differs  from  it  only 
by  the  sappers  and  miners  having  been  transferred  to  the  en¬ 
gineers  corps,  and  by  the  introduction  of  the  service  of  horse 
artillery. 

lion,  and  prnpur-  ^  *)e  horse  artillery  was  originally  called  filling  artillery  and 
artillery  JS  '  ery  modern;  the  great  Frederick  was  the  first  who  intro- 

duced  the  use  of  it  into  his  armies:  after  his  example,  the 
French  have  since  the  beginning  of  the  last  war  made  great 
use  of  it. 

1  his  mode  of  using  artillery  has  peculiar  properties,  which 
in  many  circumstances  constitute  it  an  invaluable  arm.  The 
promptitude  of  its  movements,  and  the  velocity  with  which  it 
moves  from  one  position  to  another,  enable  it  to  combine  its 
manoeuvres  with  those  of  other  arms,  without  danger  of  em¬ 
barrassing  them.  In  consequence  of  these  characteristic  pro¬ 
perties,  and  of  its  rapidity  of  movement  in  attack  or  retreat, 
it  enters  into  the  formation  of  all  orders  of  battle  however 
moveable.  A  company  of  horse  artillery  manoeuvres  6  pieces, 
or  4  cannon  and  2  six  inch  howitzers. 

We  must  observe,  that  the  use  of  this  arm  should  be  mode¬ 
rate,  because  of  its  great  expense;  a  company  in  time  of  war 
costs  about  1 12,000  francs  (§21,000),  and  in  time  of  peace 
about  05,000  lrancs  f$12,025);  whilst  a  company  of  foot  ar¬ 
tillery  in  time  of  war  costs  only  60,000  francs  ($1 1,000),  and 
in  time  of  peace  about  28,000  (§5,180)  :  one  regiment  should 
suffice  for  an  army  of  50,000  men.  The  main  body  of  the 
troops  of  this  arm  should  be  composed  of  foot  artillery  ;  thes'e 
troops  are  more  patient  in  their  duties  and  works,  more  carefui 
of  their  equipages  and  implements,  and  the  effects  of  their  ef¬ 
forts  are  more  certain. 

sequences  result-  -the  successive  improvements  ill  artillery  have  for  a  Join: 
provements  ’Tn  time  constituted  the  most  prominent  feature  in  war;  it  has,  in 
our  days,  become  one  of  the  principal  forces  of  an  army,  and  a 
powerful  barrier  and  safeguard  of  states  and  kingdoms.  The 
power  of  this  arm,  darting  to  great  distances  projectiles  that 
overthrow  or  destroy  all  that  stand  adverse,  must  necessarily 
have  changed  the  modes  of  combat.  Battles  which  formerh 
commenced  only  when  the  armies  were  in  contact,  now  begin 


Ill 
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afar  off ;  and  habitual  orders  of  battle  which  were  deep  ( pro 


fond),  necessarily  became  light  and  thin. 

43.  The  material  of  artillery  consists  principally  in  all  kinds 
of  artillery  pieces  ( pouches  «  feu)>  ar|d  their  appurtenances, 
such  as : 

1st.  Powder,  balls,  bombs,  bowilzes*,  and  generally  every 


43.  Principal 
objects  compos¬ 
ing  the  material 
of  artillery,  and 
the  principal  sun- 
stances  used  in 
the  construction 
of  fire  arms. 


tiling  relating  to  the  charge  and  firing  ot  ordnance. 

2d.  Gun  carriages,  waggons,  implements,  and  every  thing  re- 
ijuisite  for  the  manoeuvring  and  transportation  ot  cannon. 

3d.  All  kinds  of  fire-works  employed  in  wars  of  sieges. 


The  chvmical  composition  and  method  of  manufacturing  gun-  composition  of 

J  r  powder  and  fire- 

powder,  are  rendered  familiar  to  the  students  by  the  courses  of  works, 
chymistry  applied  to  the  arts,  and  of  manipulation].  The  ba¬ 
sis  of  the  composition  of  fire-works,  is  powder  mixed  with  va¬ 
rious  inflammable  substances  that  modify  its  combustion.  A 


knowledge  of  these  minute  arts  is  acquired  in  the  schools  of 
practice  ( application ). 

Since  1330,  the  substances  used  for  the  fabrication  of  fire  Metallic  sub- 

stances  used  in 

arms,  are,  copper,  cast  and  wrought  iron,  sheet  iron,  brass  or  the  fabrication  of 

°  .  .  firearms,  (y) 

bronze,  and  steel  ;  and  the  success  of  their  use  has  been  in 

proportion  to  the  progress  of  chymistry  applied  to  the  arts. 

These  substances  are  of  the  greatest  importance  in  the  arts. 

In  the  course  of  the  application  of  chymistry,  the  details  of  GaSwork 

their  properties,  and  the  methods  of  preparing  them  for  the  ofcatnnoD°)'mdlllS 
fabrication  of  cannon  and  other  fire  arms,  are  fully  explained. 

The  immense  quantity  of  artillery  used  for  arming  fleets  and  tw®^er*annc* 
supplying  the  navy,  introduced  into  that  service  the  use  0f sea 2rtlllcry- 
cast  iron  gun?,  as  most  economical.  The  immobilily  of 
these  batteries,  and  their  infrequent  use,  render  this  kind  of  ar¬ 
tillery  most  proper  for  sea  service.  But  it  would  be  impossible 
to  use  them  in  the  land  service,  because  of  the  weight  and  di¬ 


mensions  they  would  require  in  order  that  their  resisting  force, 
which  depends  upon  the  tenacity  of  the  metal,  might  be  ade¬ 
quate.  Besides,  the  feeble  tenacity  of  cast  iron,  and  its  dispo¬ 
sition  to  oxyde  and  chamber,  preclude  such  pieces  from  sus¬ 
taining  the  action  of  the  quick  and  continued  firing  which  takes 
place  in  the  course  of  a  siege  or  one  or  two  campaigns. 

Wrought  iron  possesses  all  the  properties  to  constitute  good  Wrought  iron 

1  1  °  used  in  the  fa¬ 

brication  of  srr.all 
arms. 

’  The  shell  for  liriug  from  howitzers. 

:  The  processes  in  chymistry  and  the  ait«. 
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land  artillery  ;  but  the  expense  and  dilliculties  of  fabrication  do 
not  permit  the  use  of  it ;  and  it  is  only  used  for  small  arms  and 
swords  and  bayonets. 

Cast  iron  having  been  rejected  for  land  artillery,  the  experi¬ 
ment  was  next  tried  whether  copper  possessed  sufficient  resist 
ance  and  lightness  to  lorm  a  good  field  and  siege  artillery. 

1  he  tirst  bombards,  cast  about  the  end  of  the  thirteenth  cen- 
tury,  proved  that  it  possessed  the  requisite  qualities.  This 
metal  is  solt  and  malleable,  and  has  jj-  of  the  tenacity  of  wrought 
iron  ;  but  like  all  other  metals  is  disposed  to  oxyde ;  and 
though  it  combines  in  all  kinds  of  relation  with  oxygen,  yet  it 
has  not  this  disposition  so  strongly  as  tin  or  iron.  Copper  in 
its  pure  state  is  too  soft  and  malleable  for  cannon,  especially 
for  large  guns ;  the  action  ot  the  inflamed  powder,  and  of  the 
ball,  producing  in  the  bore  cavities  and  indentations  that  give 
byUmSixfn°dUone  a  la'se  direction  to  the  shot.  Accordingly  experience  has 
ten  parts' of  mp-  shown>  that  by  mining  a  small  proportion  of  tin  with  the  cop- 
MoiKe’s  work*)'6  per’  an  allayed  metal  is  obtained,  which  though  a  little  less  te¬ 
nacious  and  more  brittle  than  pure  copper,  is  tougher  and 
harder.  The  best  proportions  for  gun  metal  are,  one  part  of 
tin  to  ten  parts  of  copper. 

AV  e  forbear  entering  into  the  details  of  the  process  of  casting, 
founding,  and  forging,  Sec.  Sec.  ;  arts  depending  upon  the  appli¬ 
cation  of  chymistry  and  mechanics,  and  a  knowledge  of  those 
ingenious  inventions,  by  which  are  produced  those  superior 
models  in  which  the  French  artillery  rival  that  of  all  other  na¬ 
tions.  It  is  in  the  schools  of  practice  that  the  students  will  per¬ 
fect  theniselves  in  these  branches. 

44.  All  cannon  have  the  general  form  of  a  truncated  cone  of 
greater  or  less  length,  cylindrically  hollowed  around  its  centre 
or  axis  to  a  certain  depth.  The  form  of  a  cannon  is  conse¬ 
quently  a  solid  of  revolution,  generated  by  the  revolution  of 
its  profile  about  the  axis  of  the  bore,  and  determining  the  thick¬ 
ness  of  the  bottom  and  sides.  The  profile  must  swell  towards 
the  extremity  of  the  piece,  to  prevent  the  falling  out  of  the 
charge  by  the  percussion  of  the  shot  and  action  of  the  powder. 
This  form  has  been  determined  by  the  use  of  artillery.  The 
part  nearest  the  charge  must  be  capable  of  resisting  the 
expansion  of  the  powder;  that  which  is  next  must  not  yield  to 
its  pressure  ;  and  the  extremity  must  resist  the  shock  of  the 
discharge. 


44.  General 
Torn!  of  artille¬ 
ry  pieces. 
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The  generating  profiles  of  the  various  kinds  of  artillery  fileg^rart“ueprry  • 
pieces,  are  modifications  of  this  general  profile;  each  particu-  ‘’’kinds*1 

lar  model  resulting  from  the  species  of  projectile  to  be  thrown  many  ‘P9- 
from  it  in  the  various  scenes  of  war.  Hence  artillery  is  divided 
into  two  kinds  :  siege  artillery,  for  the  attack  and  defence  of 
places  ;  and  field  artillery  ;  and  of  each  kind  there  are  several 
species. 

Siege  and  garrison  artillery  comprehends  many  species  of  ^Siese^and  gar- 
cannon,  mortars,  howitzers  of  great  ranges,  stone  mortars,  and  artillery, 
grenades. 

Field  artillery  includes  many  species  of  guns,  and  the  G 
inch  howitzers. 

Many  trials  were  made  before  the  profiles  at  present  used,  „  Nomenclature 
J  1  *  or  the  different 

and  after  which  all  artillery  is  modelled,  were  adopted  :  the  pans  of  a  gun 

J  .  (See  PLATE 

•surface  of  the  exterior  is  not  formed  by  a  straight  line,  but  by  tv,  and  uauc 

Memtirc  de  J.’Ar- 

an  assemblage  of  straight  lines,  some  parallel,  and  others  more  tuiem.) 
or  less  inclined  towards  the  axis  of  the  piece,  from  which  they 
are  more  or  less  distant,  and  united  to  each  other  by  curves  or 
mouldings. 

The  several  parts  of  the  profile  of  a  cannon  bear  the  follow¬ 
ing  names  :  counting  from  the  rear  of  the  piece,  we  have  : 

1st.  The  knob  and  wreathed  bottom  {l e  bouton  et  le  cul  de 
larnpe ).  (1,  Plate  IV,  fig.  2.) 

2d.  The  cascable  or  bottom  of  the  bore  ( la  culasse). 

3d.  The  base  ring  (la  platebande  de  la  citlasse).  (2.) 

4th.  The  first  and  second  reinforces  (le  premier  et  le  second 
renforts).  (3  and  31.) 

5th.  The  chase  (la  volee).  (4.) 

6th.  The  muzzle  and  its  swell  (le  collet  et  le  bourrelet  en  tu- 
lip).  (5.) 

7th.  The  trunnions  and  their  rimbases  (les  tourillons  et  leurs 
embases).  (6.) 

8th.  The  dolphins  or  handles  (les  anses).  (7.) 

9th.  The  touch-hole  or  vent  ( la  lumiere).  (8.) 

10th.  The  point  of  sight  or  swell  of  the  muzzle  (le  point  de 
mire  ou  renjlement  du  bourrelet).  (9.) 

11th.  The  bore  (/’awe),  or  perfect  hollow  cylinder,  the  dia¬ 
meter  of  which  is  the  caliber  of  the  piece. 

The  caliber  of  the  piece  should  exceed  the  diameter  of  the  Caliber  of  gun*; 

r  windage;  defo¬ 

liated  by  their 

D  calibers. 
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shot  by  half  a  centimetre  (4  of  an  inch),  so  that  the  ball  may 
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Griheauval  and 
in  use  ever 
sin^e  fSee 

PLATT.  IV,  and 
the  Tab.e  of  Di¬ 
mensions  ) 
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be  easily  rammed  home.  ’Tis  this  difference  between  the  dia¬ 
meter  of  the  bore  and  of  the  shot,  that  is  called  the  windage  (/« 
vent).  Cannon  are  distinguished  by  their  calibers  ;  those  which 
throw  a  ball  of  24  pounds,  are  called  24  pounders,  k.c. 

For  a  long  time  there  was  neither  uniformity  nor  order  in  the 
casting  of  cannon,  and  their  weight  and  dimensions  were  so 
great  that  very  few  could  be  moved  with  armies  ;  so  that  their 
use  was  principally  confined  to  sieges,  for  attacking  or  defend¬ 
ing.  In  1732  regulations  were  adopted  which  ordained  that 
thenceforward  the  castings  should  be  of  five  calibers  only,  viz  : 
24  and  16  pounders  for  the  war  of  sieges,  and  with  a  length  of 
bore  of  25  diameters  of  the  shot:  12,  8,  and  4  pounders,  for 
field  serv  ice  ;  length  of  bore  for  12  pounders  24  diameters  of 
the  shot,  for  3  pounders  25  diameters,  and  for  the  4  pounder? 
26  calibers.  Notwithstanding  these  improvements,  artillery 
was  still  too  heavy  to  be  adapted  for  field  service. 

The  war  of  1757,  and  the  introduction  of  a  lighter  and  more 
perfect  artillery  into  the  Prussian  army,  convinced  our  officers 
of  the  necessity  of  placing  the  artillery  in  better  relations  with 
the  other  arms,  by  giving  it  greater  lightness  and  mobility. 
Accordingly  for  the  service  of  the  campaign  of  1  760  the  calibers 
of  the  12  pounders  were  increased  to  16  pounders,  and  the  ca¬ 
libers  of  8  pounders  to  12  pounders. 

At  length  in  17u5,  the  celebrated  Gribeauval  appeared,  and 
view  ing  all  the  branches  of  the  service  with  the  eye  of  genius, 
ordered  experiments  to  be  made  at  Strasburg  to  determine  to 
what  weight  and  dimensions  field  pieces  might  be  reduced 
without  diminishing  their  requisite  ranges  and  powers  ;  he  him¬ 
self  directed  the  experiments  in  the  presence  of  Marshal  fllouy. 
The  result  proved  that  the  light  short  pieces  gave  sufficient 
ranges  for  field  operations.  Thus  artillery  acquired  lightness 
and  advantages  till  then  unknown.  In  consequence  of  these 
experiments  and  discussions,  which  constitute  an  epoch  in  mi¬ 
litary  science,  it  was  decreed  that  there  should  be  calibers  for 
sieges  and  garrisons,  and  calibers  for  field  service  ;  that  the 
former  should  be  24,  16,  12,  and  8  pounders  ;  and  the  latter 
12,  8,  and  4  pounders,  and  1  pounders  for  light  troops.  The 
length  of  the  bore  for  garrison  and  siege  pieces  was  fixed  as 
before  at  about  24  calibers  of  the  shot,  and  that  of  field  pieces 
was  reduced  to  about  16  diameters. 
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By  a  series  of  experiments  at  different  periods,  the  thickness  t0^„w  the  pro¬ 
of  the  sides  of  the  various  species  of  cannon  at  the  different  (hfckness^of'^he 
parts  of  the  profile,  were  determined.  The  axis  of  the  trun-  tioiT'of  "the 'a-Jis 
nions  are  so  placed  that  the  rear  part  and  chase  of  the  gun,  ^tbe  truntliDDS> 
are  not  quite  in  equilibrium,  the  weight  of  the  former  exceed¬ 
ing  the  latter  by  of  the  whole  weight  of  the  piece.  This 
difference  is  necessary  to  the  facility  of  manoeuvring,  and  to 
the  steadiness  of  the  piece. 

The  axis  of  the  trunnions  is  perpendicular  to  the  plane  that 
cuts  its  centre  through  the  axis  of  the  bore  :  these  two  axes 
might  without  any  inconvenience  be  situated  in  the  same  plane, 
but  hitherto  the  former  has  been  placed  beneath  the  latter.  In 
garrison  and  siege  pieces,  this  axis  is  one  radius  of  the  trunnions 
below  the  axis  of  the  piece  ;  but  in  field  pieces  it  is  only  tl  of 
the  caliber  below. 

The  bottom  of  the  bore  is  made  concave  |  of  the  caliber. 

From  the  base  ring  to  the  front  of  the  trunnions,  the  length  is  3 
of  the  piece  ;  the  first  reenforce  containing  two  of  these  se¬ 
venths. 

It  is  proposed,  to  make  greater  corrections  and  improvements  th*eflpe^“  0on£ 
in  the  profiles  of  cannon  and  mortars,  to  reduce  them  to  the  a”pLATE 
simplest  form,  and  as  near  as  possible  to  the  truncated  cone.  In  1V-  fis  1  > 
this  event  the  first  and  second  reenforce  would  form  but  one  line, 
and  most  of  the  mouldings  would  disappear.  Fig.  1st  gives  a 
general  idea  of  these  changes,  in  which  the  axis  of  the  trunnions 
is  very  little  below  that  of  the  piece. 

The  howitzer  is  a  modern  invention,  known  only  since  the  ho®^er9(|^ 
Dutch  war  in  the  reign  of  Louis  XV.  The  first  were  cast  at  |<iLAT^r{v  an°df 
Douai  in  1749.  The  howitzer  ( Vobusier  ou  haubitz),  is  a  kind  **  Dl* 

of  mortar,  resembling  in  form  a  very  short  cannon,  and  ma¬ 
noeuvred  in  the  same  way;  its  length  is  about  12  decimetres 
(nearly  4  feet). 

There  are  two  species  of  howitzers  ;  one  for  throwing  6  hJ?°eBrp‘ciesot 
inch  shells,  and  the  other  for  8  inch  shells :  the  first  is  for  field 
service,  and  the  latter  for  the  attack  and  defence  of  places. 

The  parts  of  the  howitzer  are,  the  chace,  the  reenforce,  the  ll0^rt‘,er.0f  thi 
cascable,  the  knob  and  “  cul  de  lampe,”  the  trunnions  and 
their  rimbases,  the  dolphins,  the  vent,  and  the  chamber.  The 
howitz  (obus),  is  a  hollow  sphere  of  cast  iron,  without  handles  ;  of  Dia,eB* 
and  has  like  the  bomb  a  cup  (cnlot)  and  eye,  to  hold  the  charge 
and  receive  the  fusee. 
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Propertiei 
the  howitz. 


Mortars 

bombs. 


The  sides  of  the  howitz  are  10  to  12  lines  in  thickness,  and 
the  cup  14  to  15  lines.  The  cup  (cu/ot)  might  he  suppressed, 
and  then  the  howitz  would  he  of  the  simple  form  of  a  hollow 
ball.  The  small  depth  of  the  howitzer  facilitates  the  placing 
of  the  powder  in  the  chamber,  and  of  the  howitz  in  the  bottom 
of  the  bore  ;  it  is  fired  in  the  same  manner  as  cannon. 

<>r  The  howitz  possesses  many  of  the  properties  of  the  hall  and 
of  the  bomh  shell  ;  like  the  first,  it  strikes  and  ricoches  ;  and 
like  the  latter,  hursts  amidst  squadrons  and  battalions,  fires 
houses  and  magazines,  ploughs  up  intrenchments,  and  burying 
itself  in  the  masonry  or  embankment,  scatters  and  soon  ruins 
the  parapets  in  which  they  explode, 
and  The  mortar  and  bomb  are  only  used  for  the  attack  or  defence 
of  places  ;  and  it  is  in  the  attack  that  their  powers  are  most 
felt.  This  weapon  was  only  known  200  years  after  the  inven¬ 
tion  of  cannon,  and  was  first  used  by  the  Turks  at  the  siege  of 
Rhodes,  in  1522  :  it  was  by  the  use  of  this  arm  that  Marshal 
La  Force,  in  163-1,  made  himself  master  of  the  castle  of  La 
Mothe. 

From  its  first  invention,  this  arm  has  sustained  great  altera¬ 
tions  in  form  and  dimensions  ;  in  sieges  it  is  the  most  terrible 
weapon  that  the  assailants  can  employ. 

The  mortar  and  The  mortar  is  a  kind  of  large  cannon  about  9  decimetres  f3 

tomb.  (Vcft  2d 

qort  0r  plate  feet)  in  length,  throwing  a  large  projectile  called  a  bomb,  of 

We  or  uimeu-  8  to  12  inches  diameter. 

aions  ) 

In  the  old  mortars,  the  trunnions  were  attached  to  the  ex- 
tremity  of  the  cascable  ;  they  were  divided  into  two  parts  of 
Tery  different  diameters  ;  the  Jirst  was  next  to  the  cascable,  and 
comprehended  the  chamber  for  the  powder  ;  the  second  part 
comprehended  the  bore,  in  which  the  bomb  was  placed  upon 
the  mouth  of  the  chamber. 

Mames  of  the  The  several  parts  of  the  mortar  are,  the  chace,  the  reenforce 

several  principal  .  .  J 

parts  of  the  mor-  the  chamber,  the  trunnions  and  their  rimbuses,  the  bore,  the 

tar.  (See  L'Aidt  . 

Mrmoire  duCene-  dolphins,  and  the  pan  ( oassmet ). 

ral  Gassendi.)  1  r  \  ' 

Fi;ure  of  the  It  has  been  warmly  disputed  which  is  the  best  form  for  the 

chamber. 

chamber  01  a  mortar  ;  some  contended  for  the  cylindrical,  some 
for  the  truncated  cone,  and  others  for  the  parabola.  Experience 
having  demonstrated  that  the  powers  of  the  cylindrical  cham¬ 
ber  were  equal  to  those  of  the  others,  it  was  for  a  long  time 
followed  on  account  of  its  simplicity. 
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General  Gomer,  a  distinguished  artillery  officer,  having  dis- 
covered  a  chamber  of  greater  simplicity  of  form,  far  greater 
range,  more  easily  served,  and  in  all  other  respects  equal  to 
the  others,  caused  many  models  to  be  cast  agreeably  to  his 
plan  in  1785  ;  and  ever  since  his  mortars  have  obtained  over 
all  others. 

The  profile  of  the  Gomer  mortar  is  very  simple  and  with  ve¬ 
ry  few  mouldings ;  its  distinguishing  characteristic  is  the  form 
of  its  chamber,  which  is  a  truncated  cone  touching  tangential¬ 
ly  the  cylindrical  surface  of  the  bore  :  the  bomb,  placed  in  the 
bore,  rests  against  the  sides  of  the  chamber,  and  though  there 
is  often  considerable  empty  space  between  the  shell  and  the 
powder,  the  effect  is  not  diminished.  The  trunnions  are  not 
on  the  prolongation  of  the  cascable  ;  their  axis  is  in  the  same 
plane  as  the  axis  of  the  piece,  and  is  fixed  at  about  the  centre 
of  the  chamber. 

There  are  three  kinds  of  mortars,  which  throw  bombs  of  8,  of^ortars.  k(See 
10,  and  12  inches;  their  profiles  differ  in  dimensions  minions*)  °t°1* 

only. 

The  bomb  is  a  concave  sphere  of  cast  iron,  having  an  eye  to  Thebonib- 
receive  the  charge  and  the  fusee,  and  two  handles  to  handle  it 
the  easier  :  they  weigh  from  100  to  150  lbs. 

The  interior  of  the  bomb  is  not  perfectly  spherical  ;  it  has  a  thg™J}®rl’ie8  of 
cup  opposite  the  eye  about  26  lines  in  thickness,  whilst  the 
sides  are  only  16  lines  thick.  The  effect  of  the  cup  is  to  force 
the  bomb  to  fly  with  the  fusee  towards  the  rear,  and  to  greatly 
increase  its  powers  of  resistance  and  percussion. 

Bombs  may  be  fired  like  the  howitz  in  ricochet*  ;  they  bury 
themselves  in  the  earth  and  there  burst,  throwing  up  the  ruins, 
and  scattering  their  fragments  in  all  directions,  firing  magazines 

*  Ricochet  firing,  is  when  the  angle  of  fire  is  such,  that  the  shot  glance., 
and  bounds  forward.  The  successive  hounds  are  numerous  if  the  shot  strike 
a  smooth  plane  at  a  favourable  angle.  Shot  will  ricochi  upon  ice  upw  ards 
of  5  miles.  English  military  writers  have  introduced  so  many  French 
words,  which  could  have  been  more  elegantly  expressed  in  their  native 
idiom,  that  many  of  them  have  taken  root;  and  we  are  compelled  to  use 
them,  notwithstanding  that  few  of  them  have  been  admitted  into  dictiona¬ 
ries.  There  can  be  nothing  more  ridiculous  than  an  affectation  and  mix¬ 
ture  of  a  foreign  tongue,  when  the  vernacular  language  is  so  transcendant- 
lv  laconic,  energetic,  and  classic. 
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and  quarters  of  towns,  and  breaking  into  magazines  that  are  not 
proof :  they  harass  the  lerrepleins  of  fortifications,  and  slaugh¬ 
ter  the  troops  :  in  fine,  one  of  their  principal  properties  is  a 
curved  fire,  which  enables  us  to  destroy  the  most  concealed  and 
invisible  objects. 

(sfeTd  ™rtaor  Stone  mortars  ( pierriers )  are  used  to  throw  baskets  of  stones 
the  T^bie  of  Di-  'nto  t*ie  wor^s  l^e  besieged  or  upon  the  assailing  party  ;  they 
keetf  i0onf3  ) i  are  USed  onl>'  at  very  -}l0rt  distances,  as  30  to  40  metres  (33  to 
from  45  yards).  They  are  a  sort  of  large  mortar,  the  sides  light  and 
thin  because  they  are  fired  with  very  small  charges :  the  form 
of  the  chamber  is  the  truncated  cone,  enlarging  towards  the 
mouth.  At  the  bottom  of  the  bore  or  entrance  of  the  chamber, 
a  cover  of  oak  wood  ( tapeon )  is  placed,  and  on  this  the  basket 
of  stones  rests.  The  basket  is  about  4  decimetres  (16  inches j 
in  depth,  and  contains  1^  cubic  foot  of  stones  :  a  tumbril  car¬ 
ries  fifteen  of  them. 

Grenades  are  projectiles  thrown  by  band  into  the  works  of 
the  besieged  when  within  a  distance  of  about  30  metres  (33 
yards).  They  are  also  much  used  by  the  besieged  against  the 
besiegers ;  they  are  only  employed  in  the  attack  and  defence 
of  places.  However  in  1793,  General  Andreossi  used  them 
with  success  by  loading  field  pieces  with  them,  as  with  hollow 
shot. 

The  grenade  is  a  small  hollow'  cylinder  of  cast  iron,  having  a 
the  following  Ta-  Cup,  and  a  vent  or  eye  in  which  a  small  fusee  is  fixed  to  fire 


The  grenade. 


Description  of 
the  grenade.  See 


the  charge. 


TABLE 

Of  the  Dimensions  of  Grenades. 


Exterior  diameter  . 

French  Measure. 
Inches.  Lines.  Points. 

Depth  from  the  cup  to  the  vent. ...  . 

...3  1 

6 

Thickness  of  the  sides . 

3 

Thickness  of  the  cup . . . 

3 

Weight  3  pounds  4  ounces  (3  lbs. 

8  oz.  Eng.) 

3de\mpart  Ere*  There  are  also  rampart  grenades  of  various  dimensions,  and 
weighing  from  16  to  18  pounds. 

The  comminge.  The  comminge,  which  was  formerly  used,  is  a  large  bomb 
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weighing  500  lbs.  and  was  thrown  from  an  18  inch  mortar,  the 
bore  of  which  was  27  inches  long.  This  mortar  weighed  5200 
pounds,  and  its  brass  bed  3600  pounds.  The  comminge  held 
48  pounds  of  powder,  but  12  pounds  were  sufficient  to  burst  it. 

Their  use  was  to  destroy  and  blow  up  bomb  proof  magazines,  defProtsertofS 
and  they  were  principally  used  in  attacking  forts  and  citadels  :  comniirise' 
but  their  service  is  so  difficult,  slow,  and  uncertain,  that 
they  have  been  laid  aside.  Those  that  still  remain  in  some 
fortresses,  might  be  used  as  fougasses  under  glacises,  and  even 
under  breaches  ;  in  1793  we  enveloped  the  counterscarp  of 
the  lete-de-pont  of  Cassel  with  a  chain  of  fougasses  made  of 
comminges  found  in  Mayence. 

The  hollow  shot  is  an  invention  entirely  modern,  and  of  the  Hollow  shot, 
advantages  of  which  opinions  will  remain  divided  so  long  as 
accurate  experiments  furnish  no  decisive  results.  It  is  nothing 
more  than  an  howitz  without  the  cup,  and  in  firing  is  attach¬ 
ed  to  a  wooden  bottom  or  sabot :  it  is  evident  that  neither  its 
force  of  percussion,  range,  nor  velocity,  are  equal  to  the  solid 
shot. 

Firing  with  red-hot  shot  is  a  late  invention,  consequent  upon  u3eof  red  hot 

the  discovery  of  quickly  heating  shot  and  loading  the  piece  Shot' 

without  danger.  They  are  principally  used  to  fire  vessels  and 

combustible  and  wooden  buildings  y  accordingly  this  mode  of 

firing  is  always  practised  in  sea-coast  and  floating  batteries.  It  Expansion  or 
.  r  ,  °  shot  heated  red 

was  at  first  supposed  that  the  expansion  of  the  metal  heated  to  Uot- 

red-hot,  would  so  greatly  increase  the  caliber  of  the  shot  as  to 

prevent  its  entering  the  piece  ;  but  as  the  expansion  is  only  6 

points,  the  windage  is  sufficient  to  load  with  facility. 

Grates  were  first  used  to  heat  shot,  but  were  found  to  be  dan-  Manner  of  heat- 
gerous,  tedious,  expensive,  and  imperfect.  Reverberating  fur¬ 
naces  were  then  invented,  and  heated  with  wood  or  coal :  when 
the  fire  is  once  kindled  in  this  furnace,  the  shot  is  heated  red- 
hot  in  thirty  minutes. 

The  experiments  that  we  witnessed  at  Cherbourg  in  1 785,  New  method  of 
prove  that  by  putting  a  wad  of  clay  upon  the  powder  and  upon  sbotS  'e'' 
die  red-hot  shot,  the  gun  may  be  pointed  at  leisure  and  with¬ 
out  danger:  shot  were  left  to  cool  in  the  piece  without  firing 
the  charge.  Instead  of  clay,  wads  of  hay  steeped  15  minutes 
in  water  may  be  used.  First  ram  over  the  charge  a  dry  hay 
wad,  then  a  large  wet  wad,  then  put  in  the  shot,  and  cap  the 


12b 


THE  SCIEN'CE  OF  WAR 


[Fart.  1. 

whole  with  another  wet  wad.  In  both  cases  it  would  be  well 
to  use  cartridges  of  thin  pasteboard  or  parchment. 
de^etowhich“2  We  might  be  disposed  to  believe  that  a  red-hot  shot  lodged 
rinks  in  wood ‘kot  in  a  niass  of  wood,  would  extinguish  for  want  of  air  to  feed  the 
fire  ;  and  it  would  be  well  to  determine  this  fact  beyond  doubt 
by  proper  experiments.  In  the  Cherbourg  experiments,  where 
the  mass  of  wood  fired  into  had  intervals  and  interstices,  there 
was  no  sign  of  combustion  for  nearly  six  hours  ;  but  then  the 
lire  broke  out  and  raged  so  furiously  as  to  instantly  consume  the 
whole  mass.  By  these  same  experiments  it  was  found  that  the 
depth  to  which  the  hot  shot  penetrated,  was  very  little  less  than 
that  of  the  cold  shot  ;  the  depth  of  the  first  being  -12  inches 
(nearly  46  inches),  and  of  the  latter  43  inches, 
lucendijry shot  Incendiary  shot  are  used  for  the  same  purposes  as  red-hot 
shot,  and  have  this  advantage,  that  they  can  be  handed  about 
in  a  vessel  without  danger.  They  are  composed  of  iron  car¬ 
casses  covered  and  filled  with  combustible  matter  hard  rammed. 
Their  firing  is  very  uncertain  and  cannot  produce  any  effect  at 
a  distance  exceeding  300  to  350  metres  (330  to  390  yards). 

Such  are  the  weapons  used  by  the  artillery  forces,  and  which, 
together  with  the  musket,  and  the  sword  and  bayonet,  already 
described,  are  the  arms  of  modern  warfare. 

45  Moiies  of  45.  All  the  various  modes  of  loading  cannon  are  reducible 

loading  cannon.  ... 

(Sre  L'juu  Me-  to  quickly  and  safely  introducing;  into  the  bottom  ot  the  bore  or 

mnirr  and  the  L  J  J 


moi'r 

An 

Dual 


reiierift’a  Ma-  chamber  the  charge  of  powder,  and  placing  over  it  the  mobile 
that  is  to  be  projected. 

The  charge:  Tables  No.  1  and  2,  in  the  volume  of  plates,  show  the  se- 
third  the  weight  veral  charges  of  powder  for  throwing  and  bursting  howitzes  and 
guns.  °  °r  bombs.  Experience  has  established  the  charge  for  guns  to  b<^ 
one-third  the  weight  of  the  shot.  This  proportion  gives  suffi¬ 
cient  ranges  for  all  ordinary  cases  ;  but  it  is  diminished  when 
great  ranges  are  not  required,  or  to  produce  ricochets  ;  and  in¬ 
creased  when  greater  effects  are  necessary. 

Formerly  cannon  were  loaded  by  conveying  the  powder  to 
the  bottom  of  the  bore  in  a  long  handled  ladle,  and  then  cover¬ 
ing  it  with  the  wad  and  ball.  But  this  mode  is  no  longer  prac¬ 
tised,  except  with  heavy  pieces  and  in  slow  and  ricochet  firing, 
where  the  charge  is  graduated  according  to  the  distance  and 
position  of  the  object.  The  great  inconveniences  of  the  ladle 
have  been  remedied  by  the  use  of  cartridges. 


Former  mode 
of  loading  can¬ 
non. 
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The  cartridge  ( gargousse )  is  a  cylinder  of  paper,  parchment, 
or  serge,  of  the  same  diameter  as  the  piece,  and  containing  the  ®J.9t0  make  them 
charge  of  powder,  and  covered  over  at  the  top  with  a  wooden 
grooved  form.  Of  all  the  substances  used  to  make  cartridges, 
experience  has  proved  that  the  common  serge,  or  such  like 
woollen  stuffs  of  straight  threads,  are  best ;  the  powder  sifts  least 
through  them  ;  they  do  not  burn  to  coal,  like  paper  and  thread, 
and  are  sufficiently  strong  to  bear  transportation  and  handling. 

The  expression  round  ( cartouche ),  is  often  confounded  with  The  term  car- 
cartridge  ( gargousse ),  though  it  only  directly  means  the  shot 
lying  upon  the  top  of  the  latter,  and  to  which  it  is  often  at¬ 
tached. 

There  are  two  kinds  of  shot  ( cartouches ),  round,  and  grape  Round  andgrspe 
shot ;  the  latter  have  grown  into  great  use  against  infantry 
and  cavalry  ;  at  short  distances  their  effects  are  most  mur¬ 
derous. 

The  cartouche  or  shot  is  fixed  upon  a  bottom  or  sabot  of  beech  Fixing  car- 

,  ,  i  •  i  i  ,1  .  ,  .  ,  tridges  and  round 

wood,  to  which  also  the  cartridge  is  attached.  I  he  sabot  is  a  shot  with  sabots 
small  cylinder  of  the  diameter  of  the  receiving  cylinder,  and  pounders’  and  for 
about  13  lines  to  two  inches  in  thickness  ;  at  the  thickness  of  ”  P 
4  lines  it  is  grooved  ;  on  the  upper  side  it  is  concave  the 
hall  of  its  thickness,  in  order  to  receive  the  ball  which  should 
touch  the  bottom  without  pressing  against  the  limb.  The  ball 
is  fixed  to  the  sabot  by  two  thin  straps  of  tin  nailed  upon  the 
sabot,  and  crossing  and  let  into  each  other  by  a  slit  at  right  an¬ 
gles  over  the  shot.  The  lower  part  of  the  sabot  is  then  put  in¬ 
to  the  cartridge,  which  is  tied  tightly  in  the  groove  ;  a  slip  of 
wet  parchment  5  millimetres  in  breadth  (nearly  i  of  an  inch)  is 
then  tied  over  the  groove  and  immediately  below  the  sabot,  to 
prevent  the  serge  from  chafing  where  it  is  most  exposed. 


TABLE. 


Length  of  the  sabot  (French  measure) 

Depth  of  the  concavity . 

Length  of  the  charge  of  powder  . 
Total  length  of  the  cartridge  . 

Weight  of  the  cartridge  or  total  charge 


12  poun’rs. 

fi  poun’rs. 

l  poun’rs 

It.  troop9 

Ills 

lines 

ins 

lines 

ins. 

hues 

ins 

line3 

2 

0 

i 

10 

i 

6 

0 

13 

0 

13 

0 

11 

0 

8 

0 

4,6 

8 

3 

6 

9 

6 

1 

5 

1 

13 

6 

11 

6 

9 

11 

7 

8 

161b  Hot 

1  iib  2o,. 

5lb 

12°* 

2lb  lot 

vol.  r. 


<1 
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c«E?*<;ieref  Tne  bails  used  for  canisUr  czr.r.ica  are  of  three  calibers  : 

Ike  roister  ear-  ° 

tr??r»  tic  the  but  are  those  made  of  wrought  iron.  The  balls  are  con- 

csriilcr. 

tained  in  tin  canisters  calibered  by  moulds ;  at  the  bottom  is 
soldered  a  circle  of  sheet  iron  which,  together  with  two  small 
bands  of  the  same  metal,  sustain  the  cast  or  wrought  iron  cup 
(ci.for)  upon  which  the  balls  rest.  The  top  of  the  tin  canister 
is  scalloped,  and  is  beaten  down  upon  the  lid  of  sheet  iron 
that  coTers  the  shot.  Hence  in  the  round  of  canister  there  are 
four  parts  ;  the  tin  canister,  the  cup,  the  cover,  and  the  grape 
shot. 


Experience,  confirmed  by  reason,  proves  that  when  the  halls 
crwro^tiran.  rest  upon  an  iron  bottom  or  cup  they  receive  the  greatest  im¬ 
pulsion;  and  that  the  c'Aot  greatly  contributes  to  increase  the 
range,  and  diminish  the  divergency,  of  the  shot. 

Formerly  the  cups  both  for  howitzers  and  guns  were  flat  ;  but 
it  was  observed  and  proved  that  the  concave  cast  iron  cups  in¬ 
creased  the  ran^e  of  the  shot,  and  they  were  accordingly  adopt¬ 
ed  both  for  cannon  and  howitzers ;  this  cup  is  fixed  to  the  bot¬ 
tom  of  the  canister  by  the  circle  of  sheet  iron  and  the  two  bands 
mentioned.  The  sheet  iron  covers  of  canisters  for  24,  16,  and 
12  pounders  and  howitzers,  have  handies.  For  4  pounders  and 
howitzers,  the  canister  is  fixed  to  the  cartridge,  and  the  tin  is 
nailed  to  the  sabot,  which  being  concave,  receives  the  culot 
as  it  would  the  ball. 

We  have  said  there  were  grape  shot  of  three  calibers  or  num- 
r/SLSr' si-  bers ;  the  first  forms  the  heavy  canister,  and  the  second  and 
&  rVS  third  the  small  canister.  The  following  table  will  complete 


Xrmtae, 


our  sketch : — 
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TABLE 

Of  Canister  Shot. 


length 


Diameter  of  balls  No.  1,  or 
heavy  grape  shot  .  .  . 

Diameter  of  balls  No.  2,  or 
small  grape  .... 
Diameter  of  balls  No.  3,  or 
smallest  grape  .... 
Interior  diameter  of  the  ca¬ 
nister,  cup,  and  cover 
Thickness  of  the  cups  ( culots ) 
Length  of  the  charge  of  powder 
(  of  the  canister  of  i 
Exterior  1  large  grape  $ 
of  the  canister  of  > 
small  grape  ^ 
Number  of  balls  No.  1,  in  the 
large  canister  .... 
Number  of  (  of  No.  2  i 
balls  in  the  <  J®1?.1 

small  canist.  (  of  No.  3 )  a  5 
Weight  of  the  empty  canister 

and  cup  . 

Weight  of  the  culot  or  cup 
Number  of  covers  ( couvercles ) 
to  the  pound  .... 

W  eight  of  the  large  canister 
Weight  of  the  small  canister 
Price  of  the  sheets  of  tin  . 


12  pounder. 

8  pounder. 

4  pounder 

8  inchhowiit. 

ins.  lins.  pts 

ins. 

ins.  pts. 

ins. 

lies 

pts 

ins. 

lins 

pts. 

I  5  0 

1 

2  9 

0 

11 

10 

1 

5 

0 

1  0  0 

0 

10  6 

0 

10 

9 

0 

0 

0 

011  6 

0 

10  1 

0 

0 

0 

0 

0 

0 

4  3  0 

3 

8  6 

2 

0 

0 

5 

10 

0 

0  3  6 

0 

3  0 

0 

2 

6 

0 

4 

0 

12  0  0 

1 1 

0  0 

10 

0 

0 

10 

0 

0 

8  3  0 

6 

9  0 

5 

7 

0 

7 

4 

0 

7  6  0 

6 

8  0 

6 

6 

0 

0 

0 

0 

41  balls. 

41  balls. 

41  balls. 

60  balls. 

80b  ) 

80b 

\ 

No.  1 

4. 

i 

)  112 

\  112 

63 

32b  ) 

32b 

s 

*02591 

1  lb  12  oz 

1  lb 

9  oz 

14 

oz 

1  5 

•• 

6  oz  6  gr 

10  covers. 

.. 

26  covers. 

20  lb  4  oz 

14  lb  6oz 

7  lb  8  oz 

32  lb  8  oz 

20  4 

14 

7 

8 

9 

15  sous. 

9s 

6  d 

9s 

6  d 

N.  B.  The  sous  is  nearly  equal  to  a  cent. 


By  such  means  the  service  of  loading  cannon  and  howitzers 
is  rendered  simple,  speedy,  and  perfectly  safe.  That  of  mortars  Loading  0f  mor- 
and  stone  mortars  js  also  easy,  for  they  are  fired  slowly  and  nwtars. 
carefully  ;  the  piece  is  raised  in  a  vertical  position,  and  the  pow¬ 
der  poured  into  the  chamber  and  slightly  rammed  ;  the  bomb 
is  then  placed  in  the  bore  and  kept  steady  by  four  slips  of 
wood.  In  the  stone  mortars,  a  circular  bottom  of  wood  is 
placed  over  the  powder,  with  the  basket  upon  it. 

46.  Having  described  cannon  and  the  mode  of  loading  them,  4s.  Modeofma- 
we  will  next  briefly  speak  of  the  means  of  bringing  them  into  ac-  provisioning  M» 
tion,  and  giving  them  the  mobility  requisite  in  the  various  modes  (plate  v  ) 
ot  combat.  This  never  could  be  accomplished  until  the  piece 
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was  manoeuvred  in  the  same  manner  as  the  soldier  handles  his 
musket ;  and  it  is  to  art  and  invention  that  we  owe  this  great 
improvement.  So  long  as  these  means  were  not  discovered  or 
improved  to  a  certain  degree,  it  was  impossible  that  artillery 
should  haye  much  influence  in  battle  ;  it  was  therefore  more  a 
source  of  terror  than  destruction, 
and  *wa° oos^used  The  invention  of  gun  carriages  (cffiuts),  by  which  even  the 
m  the  artillery.  heaviest  guns  are  sustained  and  manoeuvred,  must  have  follow¬ 
ed  close  upon  that  of  cannon  ;  the  various  kinds  of  carriages 
and  wagons  used  in  the  artillery  were  successively  and  gradu¬ 
ally  invented. 

fitUlfor  CaHn^r  For  a  l°ng  t'me  there  was  only  one  kind  of  gun  carriage 
known,  the  construction  of  which  possessed  many  of  the  follow¬ 
ing  essentials,  viz  : 

1st.  The  carriage  should  permit  the  recoil  of  the  piece,  so  as 
not  to  be  soon  destroyed. 

2d.  It  should  be  sufficiently  light  and  moveable  to  be  easily 
manoeuvred. 

3d.  It  should  allow  the  piece  to  be  pointed  within  certain 
angles  around  its  axis. 

4th.  It  should  be  able  quickly  to  assume  its  travelling  form, 
to  change  position,  or  take  up  the  line  of  march. 

All  these  essentials  were  possessed  by  the  old  carriage, 

w'hich  was  gradually  perfected,  and  adopted  for  the  howitzer. 
Garrison  and  ,  , 

sea  coast  car-  Garrison  and  sea  coast  carnages  are  a  modern  invention,  as 

riaa63 

are  those  of  Montalembert  and  of  many  other  officers,  who  have 
studied  to  adapt  them  as  much  as  possible  to  casemates :  three 
men  can  manoeuvre  this  kind  of  carriage.  The  characteristics  of 
these  carriages  are  to  elevate  the  piece  above  the  crest  of  the 
epaulment,  and,  what  is  a  great  advantage,  avoid  the  necessi¬ 
ty  of  embrasures.  As  garrison  carriages  are  liable  to  be  trans¬ 
ported  from  place  to  place,  they  are  mounted  on  wheels  for  tra¬ 
velling  ;  but  the  sea  coast  carriages  never  being  removed,  are 
merely  mounted  upon  cylinders. 

deSee VAnditul  We  will  not  enter  into  the  details  of  these  latter  carriages , 
mcirtL')Aldt  Mc'  they  require  particular  study,  and  are  within  the  province  of 
the  schools  of  practice.  We  will  limit  ourselves  to  describing 
the  common  carriage,  the  form  of  which  is  simple  and  necessa¬ 
ry  to  properly  understand  firing  :  all  other  carriages  are  but  mo¬ 
difications  of  this. 
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The  common  carriage  used  for  field  and  siege  artillery,  is 
composed  of  two  principal  pieces  called  the  cheeks  ( Jlasques ), 
joined  together  by  3  or  4  pieces  called  transoms  (entretoises) , 
imbedded  in  the  cheeks  about  9  lines,  and  traversed  by  iron 
bolts  with  screws  and  nuts  with  rundles.  On  the  fore  part 
of  this  solid  body  and  immediately  between  the  cheeks,  the 
cannon  or  howitzer  rests  upon  its  trunnions  which  are  let  into 
the  cheeks,  preserving  however  the  power  of  rotation.  Beneath 
this  fore  part,  a  wooden  or  iron  axle-tree  is  let  into  the  cheeks, 
and  which  by  means  of  tw'o  wheels  lifts  this  part  of  the  piece, 
whilst  the  hind  part  or  extremity,  called  the  trail  ( la  crosse ), 
rests  upon  the  ground. 

The  transoms  are  situated  for  the  purpose  of  solidity,  firing, 
and  manoeuvre  ;  in  siege  carriages  it  is  necessary  that  they 
should  allow  a  depression  of  7  to  8  degrees  below,  and 
15°  above,  the  horizon  ;  in  field  pieces  they  are  so  placed 
as  to  permit  a  depression  of  15,  and  an  elevation  of  17 
degrees. 

It  is  desirable  that  the  trunnions  should  be  placed  as  near  as 
possible  to  the  front  of  the  carriage,  but  the  adjacent  parts  must 
be  of  proper  solidity  ;  and  the  axle-tree,  situated  near  the  ver¬ 
tical  plane  that  cuts  the  rear  of  the  trunnions,  must  be  strong 
enough  to  sustain  the  shock  of  the  recoil.  The  axle-tree  is 
thus  placed  a  little  in  rear  of  the  vertical  plane  that  cuts  the 
rear  of  the  trunnions,  in  order  that  the  trail  may  be  neither  too 
light  nor  too  heavy.  If  it  were  too  heavy,  it  would  be  difficult 
to  lift  in  the  manoeuvres ;  if  too  light,  it  would  be  difficult  to 
place  the  piece  in  a  given  position  for  firing. 

Siege  carriages  have  four  transoms,  called  the  chace  transom 

(entretoise  de  zolee),  the  breech  transom  ( -  couehe),  the 

pointing  transom  ( - mire),  and  the  trail  transom  ( -  lu¬ 

nette)  ;  between  the  breech  and  pointing  transoms,  there  is  a 
dove-tailed  plate  in  which  the  pointing  screw  is  adjusted. 

The  transoms  of  howitzer  carriages  are,  the  chace,  breech, 
supporting  ( - support),  and  trail  transoms. 

The  carriages  of  field  pieces  have  only  three  transoms  ;  the 
chace,  the  supporting,  and  the  trail  transoms,  and  a  pointing 
plate  ( semelle  mobile).  Between  the  chace  and  supporting 
transoms,  there  is  a  pointing  screw  with  an  iron  worm,  to  raise 
the  pointing  plate  attached  to  the  chace  transom. 


Description  of 
the  common  car¬ 
riage  (See 

PLATE  V,  anil 
the  Table  ) 


Placing  of  the 
transoms. 


Placing 

trunnions 

axle-tree. 


the 

anti 


Names  of  the 
transoms  of  siege 
carriages  ; 


Of  howitzers ; 
Of  field  pieces  j 
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Of  piece:  for 
light  troops. 


Form  of  the 
trail. 


Tracing  the 
carriage  and  its 
vertical  and  ho¬ 
rizontal  projec¬ 
tion^ 

The  pointing 
centre. 


Travelling  — 
notches  for  the 
trunnions,  in  all 
field  pieces  above 
:  pounders. 


(See  PLATE 
V,  and  its  expla¬ 
nations,  and  fol¬ 
lowing  Table.) 


The  pointing 
screw,  and  cop¬ 
per  nut. 
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The  carriages  of  pieces  for  light  troops  have,  chace,  breech, 
and  trail  transoms. 

Siege  carriages  have  the  trail  cut  square,  because  they  are 
used  on  platforms  ;  but  the  trails  of  field  pieces  are  much  round¬ 
ed,  because  they  are  dragged  along  the  ground  considerable 
distances  and  over  natural  obstacles. 

Carriages  are  traced  agreeably  to  the  rules  and  dimensions 
laid  down  in  the  artillery  tables,  which  are  the  result  of  expe¬ 
rience.  The  pointing  centre  ( cintre  de  mire )  is  the  cut  made 
in  the  cheeks  of  the  carriage,  dividing  the  front  from  the  rear 
part.  The  tables  give  the  length  of  the  cheeks,  their  depth  in 
front  and  at  the  pointing  centre  and  trail  ;  the  dimensions  of  the 
transoms,  &c. 

We  have  already  said,  that  when  a  piece  is  in  battery,  its 
whole  weight  rests  upon  the  wheels  ;  consequently  the  vertical 
that  cuts  the  centre  of  gravity,  almost  cuts  the  axis  of  the  axle- 
tree.  If  this  were  suffered  to  be  the  case  when  in  march  (era 
route),  the  wheels  would  soon  break  down;  therefore  the  tra¬ 
velling  notches  or  grooves  for  the  trunnions  were  made,  and  in 
these  the  piece  rests  in  march.  By  this  arrangement,  the  pres¬ 
sure  of  the  weight  is  divided  between  the  wheels  of  the  carriage 
and  of  the  limber  ( avant  train),  or  in  other  words  the  load  i; 
carried  upon  four  wheels.  Four-pounders  are  too  light  to  re¬ 
quire  these  travelling  trunnion  plates  ;  and  as  battering  piece? 
do  not  travel  on  their  carriages,  they  have  not  double  trunnion 
notches. 

The  depth  of  these  notches  is  two-thirds  of  the  diameter  of 
the  trunnions. 

To  give  some  idea  of  the  tracing  of  a  gun  carriage,  we  have 
merely  added  at  the  end  ot  the  explanation  of  Plate  V,  a  table  of 
the  necessary  dimensions  for  the  profile  and  plan  of  a  12  pound¬ 
er  field  carriage. 

Formerly  all  carriages  had  pointing  transoms  ( enlretoise  dc 
mire),  on  which  coins  or  wedges  were  placed  to  give  the  necessa¬ 
ry  elevation  in  firing;  but  at  present  the  pointing  screw  with 
square  threads  turning  in  a  copper  nut,  is  adopted  in  all  car¬ 
riages. 

In  field  carriages,  the  nut  is  fixed  in  a  revolving  iron  cylin¬ 
der,  by  turning  which  the  gun  rests  upon  the  supporting  tran¬ 
som.  In  battering  pieces  the  nut  is  lodged  in  the  pointing 
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plate.  The  iron  work  of  carriages  is  very  heavy,  and  is  upon 
the  wheels,  axle-tree,  body  of  the  carriage,  &c. 

The  limber  ( avant  train )  is  a  sort  of  cart  with  a  working 
pintle,  which  is  passed  through  the  eye  ( lunette )  of  the  trail 
transom,  and  thus  converts  the  whole  into  a  four-wheeled  car¬ 
riage  for  route  or  manoeuvre. 

When  in  presence  of  the  enemy  and  changing  position  only, 
the  piece  is  often  manoeuvred  with  the  prolonge  ;  this  method 
is  very  advantageous,  especially  for  horse  artillery.  The  lim¬ 
bers  of  field  pieces  have  poles,  which  facilitate  and  quicken  the 
manoeuvres,  and  lessen  the  depth  of  the  columns.  The  limbers 
of  battering  pieces  have  shafts.  For  more  particular  details  we 
refer  to  the  “  Aide  Mernoire ,”  and  “  Manuel  de  VArtilleur .” 

The  principal  carriages  that  follow  the  movements  of  troops 
and  artillery,  are,  the  ammunition  caissons  containing  car¬ 
tridges,  kc.  for  immediate  use.  There  are  seven  kinds  of 
caissons,  differing  only  in  their  interior  arrangement  and  divi¬ 
sion  ;  except  that  the  4  pounder  caisson  is  18  lines  less  in 
depth  than  those  for  other  calibers. 

The  exterior  length  of  the  caisson  is  9  feet  1  inch  3  lines, 
and  it  is  18  inches  broad,  and  12  inches  deep,  exclusive  of  the 
gable  of  the  lid,  which  is  7  inches  deep. 

All  caissons  have  limbers  ;  their  pintle  bolt  passes  through 
the  front  of  the  caisson  and  thus  makes  it  a  four-wheeled  car¬ 
riage.  The  4  and  12  pounder  caissons  are  also  fitted  to  trans¬ 
port  musket  cartridges  ;  the  former  following  the  infantry  and 
containing  15,935  rounds,  and  the  latter  remaining  in  the 
park  contains  16,335  rounds,  of  18  balls  to  the  pound.  The  The  ]imbe, 
limber  box  ( coffret )  is  a  small  chest  with  handles,  to  contain  am-  boses 
munition  ;  it  is  lodged  between  the  cheeks  of  the  carriage,  and  is 
always  filled  ;  it  is  used  to  fetch  cartridges  from  the  caissons 
when  they  are  a  little  distant  from  the  pieces. 

Every  12,  8,  and  4  pounder  and  howitzer  caisson  is  divided  Division,  ,„d 
transversely  into  four  great  divisions,  and  these  are  sub-divided  'S^meDt(see 
into  compartments  containing  cartridges,  cartridge  bags,  how-  pj^'sis^uTttia 
itzes,  and  other  supplies.  We  must  again  refer  to  the  Aide  fol!owins4 
Mernoire ,  by  General  Gassendi,  wherein  all  these  details  are 
fully  and  clearly  illustrated. 


Iron  work  of 
gun  carriages. 
(See  the  details 
in  L'Ai'fe  Mc- 
moire  ) 

The  limber 


Ammunition 
caissons  and  oth¬ 
er  wagons  used  in 
the  artillery. 
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Wurst-caissoos. 


Troplemeot  ca¬ 
issons- 


Ammunition 

wagons. 


Carts  used  in 
sieges. 


TABLE 


For  12  Pounders. 

I  Rounds  of  shot  or  ball  .  . 

-  of  large  canister 

- of  small  canister 

I  Three  caissons  to  each  piece 
For  8  Pounders. 

Rounds  of  shot 

- of  heavy  canister 

- of  small  canister 

Two  caissons  for  each  gun 
For  4  Pounders. 

Rounds  of  shot 

- of  heavy  canister 

- of  small  canister 

One  caisson  for  each  gun 

For  6  inch  Howitzers. 
Rounds  of  howitz  or  shell 

- of  heavy  canister 

Three  caissons  to  each  howitzer 
Boxes  (Cojfrets).for  light  troops. 
Two  boxes  to  each  piece,  each 
containing  40  rounds  . 


limber 

boxes. 

I  Can 

FOBS. 

Total  No 
of  rounds 
for  each 

9 

43 

1 

piece 

12 

>  68 

8 

( 

204 

213 

1 5 

62 

i 

1° 

92 

20  * 

184 

199 

18 

ioo : 

26  ' 

150 

24  j 

150 

168  ! 

4 

49  2 

3  j 

52 

160 

80 

The  wurst-caisson  is  smaller  than  the  common  caisson,  and 
carries  the  ammunition  for  the  guns  of  the  horse  artillery. 

The  body  of  the  caisson  is  hung,  and  its  lid  or  top  is  rounded 
and  covered  with  leather,  in  order  to  carry  the  wounded  or  dis¬ 
mounted. 

There  is  a  difference  between  the  wurst-caisson  for  8  pound¬ 
ers,  and  for  howitzers;  both  are  divided  transversely  into  four 
divisions,  and  these  into  cases  or  compartments  for  the  ammu¬ 
nition  ;  but  that  for  the  8  pounder  holds  66  rounds,  whilst  the 
howitzer  caisson  contains  only  30.  Caissons  are  also  used  to 
transport  tools  and  implements  for  the  companies  of  artificers 
and  workmen. 

Ammunition  wagons  ( chariots  de  munitions')  are  four-wheel¬ 
ed  carriages,  used  for  transporting  fresh  or  spare  pieces,  pio¬ 
neers’  tools,  &c. 

The  cart  is  on  two  wheels  ;  there  are  three  different  kinds, 
distinguished  by  their  length.  The  first  is  made  to  contain 
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six  tuns  of  powder  of  200  lbs.  each  ;  likewise  to  carry  tools. 
The  second  is  not  so  long,  and  is  used  to  transport  ammunition 
to  the  trenches.  The  third  kind  is  only  used  to  carry  bombs 
and  cannon  balls. 

The  camion  is  a  two-wheeled  cart  for  transporting  the  beds 
of  heavy  mortars,  and  the  mortars  also,  when  required. 

The  cannon  wagon  ( chariot  a  canon )  is  two  pair  of  wheels 
united  by  two  shafts,  to  carry  heavy  cannon,  mortars,  and  stone 
mortars. 

The  sling  cart  ( triquehalle )  is  a  kind  of  limber  with  a  tongue, 
having  wheels  7  feet  in  diameter,  and  the  pole  or  tongue  14  to 
15  feet  long :  it  is  a  lever  of  the  greatest  power,  and  is  used  to 
move  heavy  bodies.  There  is  at  present  but  one  kind  of  tra¬ 
velling  forge  ( forge  de  campagne),  which  is  on  four  wheels. 

The  haquet  is  a  four  wheeled  carriage  with  two  shafts,  rests, 
and  brackets,  &.c.  to  transport  pontons,  boats,  and  small  beams, 
for  making  bridges. 

Such  are  the  carriages  used  in  the  artillery  :  a  description  of 
them  is  not  within  the  limits  of  a  general  Treatise  ;  we  there¬ 
fore  refer  to  “  L'Aide  Memoire ,”  and  the  “  Manuel  de  L'Ar- 
“  tilleur .” 

Mortars  and  stone  mortars  have  beds  suited  to  their  nature. 
These  pieces  being  fired  under  great  angles  of  elevation,  their 
carriages  sustain  very  great  shocks  ;  hence  they  should  be  ho¬ 
rizontal,  well  laid,  and  supported  by  very  solid  platforms. 
These  beds  are  of  a  very  simple  form  ;  they  are  two  cast  iron 
cheeks  of  the  figure  of  an  inclined  plane,  and  their  configura¬ 
tion  in  the  length  is  peculiar,  with  mortises  for  the  trunnions, 
catch  (j nentonnet),  Lc.  The  two  cheeks  are  united  by  two 
wooden  transoms  likewise  of  the  figure  of  inclined  planes,  each 
traversed  by  two  or  three  connecting  iron  bolts  with  screws, 
nuts,  and  heads  ;  each  transom  has  also  two  projecting  manoeu¬ 
vring  tenon  bolts,  whereby  the  bed  is  moved.  The  trunnion 
cushion  ( coussinet ),  the  pointing  wedge  ( coin  de  mire),  and  the 
bolsters  ( cales ),  together  with  the  quadrant,  enable  and  facili¬ 
tate  the  adjusting  and  pointing  of  the  mortar  under  any  given 
angle.  The  angles  of  the  transoms  are  so  cut,  that  the  mortar 
may  be  turned  and  rest  either  upon  the  hind  transom,  or  cush¬ 
ion  (coussinet). 

There  arc  beds  (aff'uts)  of  three  numbers  : 

No.  1,  for  12  and  10  inch  mortars  of  great  ranges. 
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pontons,  boats, 
swifts,  bLc.  (See 
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No.  2,  for  10  inch,  short  ranges,  and  for  stone  mortars. 
And  No.  3,  for  8  inch  mortars. 


Bed  No.  1  covers  <  in  length  150  centimetres  (about  60  inches). 

a  square  space  (  in  breadth  80  do.  (  ..  32  ..  ). 

Bed  No.  2  and  3  $  in  length  134  do.  (  ..  53  ..  ). 

do.  do.  ^  in  breadth  72  do.  (  ..  28£  ..  ). 


Weight  of  bed 
No.  1. 


French. 

The  two  cheeks  .  .  .  .  .  .  227 1  lbs-. 

The  two  transoms . 308 

Cushion,  pointing  wedge,  &.  2  bolsters  56 


Weight  of  bed 
No.  2. 


Weight  of  bed 
N.  3. 


Cheeks  .  . 

Transoms 
Coussinet,  kc 


Cheeks  .  . 

Transoms 
Coussinet,  kc 


2635  lbs. 


1523  lbs- 
246 
50 

1819  lbs. 


718  lbs. 
118 

35 


871 


Plaque  mortals :  The  plaque  mortars,  together  with  their  beds,  are  cast 

under  an  angle  of  45  degrees  (ancient  division  of  the  circle)  : 
they  are  not  used  in  France,  but  are  common  in  foreign  ar- 

Their properties,  mies.  Their  ranges  are  very  great,  being  graduated  by  the 
quantity  of  powder  in  the  charge.  Perhaps  it  this  method 
were  generally  adopted  for  mortars  of  all  calibers,  it  would  be 
more  advantageous  than  the  present  mode,  and  produce  greater 
accuracy  of  firing*. 

menuD0D  "“(See  Cannon  implements  ( armament  des  bouches  d  feu),  means  the 

L'AHt  Mtmoirt,  necessary  instruments  and  fire-works  for  manoeuvring  and  firing. 

and  Lt  Manuel  J  o  o 

ie  VArtiUcvr.)  These  are,  the  linstock  ( le  boule feu),  the  port-fire-stock  (j)orte - 
lance),  the  ladle  ( lanterne ),  the  rammer  (le  refouloir),  the 
spunge  ( ecouvillon ),  the  priming  wire  ( dfgorgeoire ),  the  worm 
( tirebourre ),  the  hand-spikes  (les  leviers),  See.  the  quadrant, 
the  water  bucket  ( euvette ),  the  slips  or  bomb-wedges  ( les  eclisses 
ou  coins  de  bombes),  kc.  and  the  slow-match  (la  meche),  the 

*  If  this  method  were  adopted,  the  mortar  could  no  longer  be  used  for 
ricoche  firing :  the  aDgle  of  fire  would  be  too  great  to  produce  ricochis. 

Trasslatob. 


of  axl6-tree». 


4 

4 

1 

7 

6 


83 

82 

82 

78 

62 
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quick-match  ( etoupille ),  the  priming  fusees  (fusie  d’amorce), 
the  port-fire  (la  lance  a  feu),  &c.  All  these  are  so  well  known, 
that  we  will  not  attempt  to  describe  them. 

What  we  have  said  on  mortars  and  stone  mortars  and  their 
beds,  together  with  the  drawings  and  models  before  us,  suffice 
to  complete  the  general  description  of  these  arms,  and  to  pre¬ 
pare  the  students  for  a  more  minute  study  of  them  in  the  schools 

ol  piactice.  .  _  Dimensions  of 

We  will  conclude  this  article  with  some  of  the  dimensions  ol  wagon  beds,  and 

wao-on  beds  (voles  de  voitures) ,  and  the  length  of  axle-trees. 

French.  English 

inches,  lines.  ins.  lines- 

Common  bed  of  artillery  wagons  ...  56  6  =  60  6 
Bed  of  wagons  used  in  garrisons  ....  45  0  48  2 

Length  of  the  wooden  axle-trees  of  battering 

pieces . 85  to  72  in.  91  to  77  in. 

Length  of  the  axle-trees  of  carts  ....  78 

Length  do.  of  12  pounders  .  77 

Length  do.  of  8  pounders  .  77 

Length  do.  of  4  pounders  .  73 

Length  do.  pieces  for  light  troops  58 

Axle-trees  are  of  five  numbers  :  viz.  No.  1,  2,  3,  4  and  5. 

Weight  of  No.  1  .  236  lbs.  Weight  of  No.  2  .  214  lbs. 

&  do.  3  .  151  lbs.  do.  4  .  183  lbs. 

These  details  are  useful  to  determine  the  breadth  of  lines  of 
communication  in  fortification,  and  in  reconnoitring  roads  pre¬ 
paratory  to  the  march  of  columns. 

r  J  ...  ,  ,  47.  Theory.and 

47.  All  the  machines  and  implements  that  we  have  hitherto  doctrine  of  gun- 

described,  are  for  the  single  purpose  of  easily  and  rapidly  firing  phenomena  upon 

,  *  ...  ,  which  it  depends. 

artillery  ;  this  consists  in  giving  the  mobile  such  a  direction  as 
to  strike  a  given  object.  The  theory  of  gunnery  has  for  basis 
two  of  the  remarkable  phenomena  of  nature  ;  the  first,  in  chy- 
mistry,  relates  to  the  spontaneous  inflammation  of  powder ;  and 
the  second,  in  mechanics,  is  the  laws  which  govern  the  mo¬ 
tion  of  a  projected  body  influenced  by  gravitation. 

The  ignition  or  combustion  of  powder  is  a  phenomenon  in  ignihte™gUe„npow- 
chymistry  producing  spontaneously  several  kinds  of  elastic  p0Wer  that  it 
fluid,  and  so  ardent  a  heat,  that  the  expansion  is  capable  of  pro-  gXTVf0  the 
ducing  the  most  astonishing  and  awful  effects.  Its  force  may  bort' 
be  estimated,  according  to  circumstances,  at  30  to  80  thousand 
times  the  pressure  of  the  atmosphere  ;  accordingly,  if  we  sup¬ 
pose  the  phenomenon  to  take  place  in  the  bottom  of  the  bore  of 
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a  gun  loaded  with  a  projectile,  and  all  the  surrounding  pari.-, 
(except  in  the  line  of  the  axis)  firmly  resisting,  it  is  evident 
that  the  mobile  will  be  impelled  into  motion  by  great  forces 
acting  in  the  direction  of  the  axis. 

ofltbe'a!oTbtieCity  ^le  initial  velocity  of  the  mobile,  is  that  with  which  it  leaves 
the  muzzle  of  the  gun  at  the  instant  when  the  expansive 
forces  of  the  powder  cease  to  act  upon  it,  and  it  is  left  to  the 
impulsion  of  lorces  considered  mechanical.  Consequently  the 
effect  of  the  forces  of  the  powder  is  to  impart  to  the  mobile  a 
certain  initial  velocity. 

forcesoTpmvder6  suPP°se  that  the  length  of  the  bore  is  indefinite,  and 

action £ un'ti'i^'the  ^lcre  *s  neither  windage  nor  friction  of  the  mobile  against 
moaent  of  ex-  the  sides  :  this  being  granted,  we  would  observe  that  the  in- 

piooion.  °  ° 

flammation  of  the  powder,  although  very  rapid,  is  not  instan¬ 
taneous,  because  this  concrete  body  must  pass  into  the  state  of 
an  elastic  fluid  through  a  liquid  slate,  and  as  each  grain  of  pow¬ 
der  takes  a  certain  time  to  burn  from  the  surface  to  the  centre. 
In  either  case  the  effect  would  be  very  different;  in  the  first, 
the  mobile  is  put  in  motion  by  the  whole  force  ;  in  the  second, 
the  mobile  is  urged  into  motion  by  the  successive  inflammation, 
and  when  in  motion  receives  degrees  of  velocity  proportioned 
to  the  portions  successively  ignited,  and  which  impart  to  it  a 
final  velocity  that  must  very  sensibly  differ  from  that  acquired 
in  the  first  case.  This  second  hypothesis  grants  that  the  whole 
quantity  of  powder  takes  fire  before  the  explosion,  and  conse¬ 
quently  that  the  length  of  the  bore  is  indefinite.  The  force  of 
the  powder  therefore  acts,  1st,  like  an  impulsion  that  overcomes 
the  inertias  of  the  mobile  and  the  pressure  of  the  atmosphere  : 
2d,  like  an  increasing  accelerating  force,  acting  against  the  mo¬ 
bile,  and  constantly  increasing  its  velocity  to  that  point  at  the 
extremity  of  the  gun  where  the  elastic  fluid  becomes  in  equili¬ 
brium  with  the  atmospheric  pressure  :  if  this  point  be  the  muz¬ 
zle  of  the  piece,  then  the  initial  velocity  is  the  maximum  ;  if 
the  bore  be  shorter,  the  initial  velocity  will  not  have  received 
all  its  degrees  of  force  ;  and  if  the  length  exceed  this  point,  the 
velocity  will  decrease  from  the  pressure  ol  the  atmosphere, 
which  would  then  exceed  the  force  of  the  elastic  fluid, 
auction' 'ilweia*  From  the  manner  in  which  the  powder  acts  upon  the  mobile, 

ioci’.)°  'c  must  be,  1st,  that  the  initial  velocity  of  the  same  charge  in¬ 
creases  in  proportion  to  the  length  of  the  bore,  to  a  very  dis¬ 
tant  limit;  2d,  that  for  the  length}  of  the  bore,  determined 
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and  included  within  the  limit  of  which  we  speak,  there  must 
exist  a  particular  charge  calculated  to  produce  the  greatest  ini¬ 
tial  velocity  of  each  caliber. 

’Tis  obvious  that  it  is  only  by  a  series  of  experiments  made  Experiments 

...  .  r  upon  which  the 

witn  the  greatest  care  and  most  perfect  models,  that  we  can  as  t,,eory  is  found- 
sure  ourselves  of  the  accuracy  of  the  deductions  which  appear 
to  result  from  theory,  and  establish  the  degrees  of  precision  and 
limits  of  these  deductions. 

Many  celebrated  and  learned  men,  and  among  them,  D’Arcy,  niuSL*.  T 
Borda,  and  Robins,  have  devoted  much  study  to  this  interest¬ 
ing  subject ;  but  it  is  to  Charles  Hutton  that  vve  are  indebted 
for  the  most  complete  and  extensive  course  of  experiments,  the 
best  calculated  to  confirm  the  important  doctrines  of  the  theory. 

48.  Charles  Hutton  investigated  the  subject  in  its  true  li<dit  4S-  Ascertaining 
,  ,  .  .  .  .  J  o  J  the  force  of 

by  striving  to  ascertain  the  torce  and  effect  of  the  powder  bv  P‘‘,'Tder  l,y  'he 

.....I..-.,  ...  1  J  initial  velocity. 

the  initial  velocity  of  the  mobile,  and  examining  the  various 

modifications  to  which  this  velocity  is  subject  in  its  different 

stages  The  experiments  by  which  the  initial  velocity  has  The  different; 
i  i-4l  .  x  .  .  ,  _  *  methods  used  to 

been  nitnerto  determined,  were  made  by  various  mechanical  ?V:ertain  the  iu- 

,  x  ,  •.  J  itial  velocity  of 

means,  to  obtain  the  data  requisite  to  the  analysis  and  know-  the  mobile- 
ledge  of  it. 

I  he  first  method  is  by  suspending  the  piece  by  an  iron  bar  Eirst method,  hy 

_ •  i  ,  •  ,  °  1  J  the  recoil  of  the 

or  ring,  whose  direction  cuts  the  centre  of  gravity  of  the  can- cannon- 
non  ;  the  bai  is  attached  to  an  horizontal  axis  turning  perfectly 
easy,  and  with  the  least  possible  friction  :  the  axis  of  the  gun  is 
horizontal,  and  the  whole  forms  a  compound  pendulum,  which 
oscillating  by  the  re-action  of  the  shock  of  the  powder,  affords 
the  means  of  calculating  the  initial  velocity. 

The  second  method  used  by  Robins,  is  by  firing  against  a  Sreond  method 
wooden  pendulum  having  on  the  rear  side  an  iron  plate,  and  pLdXa^''^1' 
about  11  metres  (12i  yards)  distant  from  the  muzz,e  of  fhe 
piece  ;  the  measure  of  the  arcs  of  oscillation  determines  the 
velocity  of  the  mobile  at  the  moment  of  the  shock.  But  as  the 
mobile  meets  with  resistance  from  the  air  before  it  strikes  the 
pendulum,  the  determined  velocities  must  be  rectified  by  in¬ 
creasing  that  of  small  charges  one-fortieth,  that  of  medium 
charges  one-thirtieth,  and  that  of  the  heaviest  charges  one- 
twenty-filth.  Hutton  used  the  two  methods  at  the  same  time, 
to  compare  the  results  and  give  them  the  greatest  exactness. 

We  will  here  give  the  two  formulae  for  calculating  the  velocity 
by  either  method. 
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init0i»C|aIC»eio>ctHy  ca^cu^ate  the  initial  velocity  by  the  recoil  of  the  piece, 

the  re«oiishot  by  we  w*tl  hypothecate  as  follows : 

Let  P=the  weight  of  the  piece,  and  of  the  iron  bar  or  ring  that 
supports  it. 

..  />=the  weight  of  the  shot  or  ball. 

..  6=the  distance  from  the  centre  of  gravity  of  the  whole,  to 
the  axis  of  rotation. 

..  a=the  distance  from  the  axis  of  the  bore,  to  the  axis  of  ro¬ 
tation. 

..  £=Ahe  distance  from  the  centre  of  oscillation  to  the  axis  of 
rotation. 

..  £=the  angle  described  in  the  first  half  oscillation  deter¬ 
mined  by  experiment. 

These  being  granted  ;  and  as  the  action  of  the  powder  tends 
to  impel  the  piece  in  an  opposite  direction  to  that  of  the  pro¬ 
jectile,  then  from  the  nature  of  oscillation  we  have  the  momen¬ 
tum  of  the  quantity  of  motion  in  the  piece=P  b  Ev(y  being  the 
velocity  of  the  point  of  intersection  of  the  bar  or  ring  prolonged 
to  the  axis  of  the  gun).  We  have  likewise  the  momentum  of 
the  quantity  of  motion  of  the  shot=p  aV(V  being  the  initial 
velocity  of  the  shot).  But  the  forces  of  the  expanding  fluid 
acting  in  all  directions,  produce  a  re-action  equal  to  the 

action;  therefore  we  have  PbEv=pa3V . (a).  And 

we  find  for  the  velocity  of  the  centre  of  oscillation  of  a  bo¬ 
dy  turning  upon  an  axis  and  departing  from  the  lowest  point, 
y/2  g  E  (T  — cos.  0)  ;  but  as  v  is  the  velocity  of  the  axis, 
that  of  the  centre  of  oscillation  will  be  given  by  the  proportion 

_  E  v  E  v - 

a  :  E  ::  v  :  — -  ;  consequently  — =  2g  E  (] — cos.  6)  ( b ). 

If  C  be  the  chord  of  the  arc  described  by  the  radius  R;  then 

.  C* 

we  find  by  this  hypothesis  vers.  sine.  6  =  —  ;  and  for  the  ra- 

2  K 

Us}  I 

C 3 

dius  M,  vers.  sine.  6  =  ;  and  because  1 — cos.  t=vers.  sine.  6, 

the  equation  (6)  becomes  . 


E  v  C - 

-r  =  WVfE: 


in  the  equation  (a)  for  v  its  value  v  = 


R 

C 


substituting 


thence  deduce  the  value  of  the  initial  velocity  V = 


E  R  VjE  ;  we  shall 
PbC^-E 


R 
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To  calculate  the  initial  velocity  by  the  pendulum,  let  us 
suppose  A/— the  body  of  the  pendulum. 

m—  the  body  of  the  shot. 

&=the  distance  from  the  centre  of  gravity  of  the  sys¬ 
tem  of  the  shot  and  pendulum,  to  the  axis  of 
rotation. 

a=the  distance  of  the  centre  of  gravity  of  the  body 
of  the  pendulum  to  the  axis  of  rotation. 

£=distance  of  the  centre  of  oscillation  of  the  pendu¬ 
lum,  to  the  same  axis. 

.E'^distance  of  the  centre  of  oscillation  of  the  pendu¬ 
lum  and  shot,  to  the  same  axis. 

V =initial  velocity  of  the  shot. 

^distance  of  the  shot  to  the  axis  of  rotation  at  the 
moment  of  impact. 

y=angular  velocity  of  the  pendulum  at  the  end  of  any 
given  time  t. 

0=angle  described  in  the  time  t,  and  determined  by 
experiment. 

These  being  established  ;  then,  when  the  shot  strikes  the 
pendulum  it  imparts  to  it  an  initial  velocity  equal  to 
m  V  g 

- — t—tz - p, :  as  the  pendulum  is  supposed  to  be  in  a  ver- 

m  $2  +  M  a  E  1 

tical  position,  let  n  stand  for  its  velocity,  and  we  find : 

2  g 

=  a2 - —  (1  —  cos.  0) . (a)  ;  if  we  assign  this  initial 


velocity  to  the  shock  of  the  ball,  then  must  il  =  - - — - - —  • 

mg2+AtaE' 

substituting  this  value  in  the  equation  (a),  by  putting  for 

2  g  2  g 

-£7>  because  when  the  shot  strikes  the  pendulum,  it  be- 

771  ^  “  a  3 

comes  part  of  the  system  :  we  find  = - I- 

J  I  If  ~ 


2  jor 


(m  g2  -f -  AI  a  E)1 


m.  ^ 

(1 — cos.  6 )■  but  at  the  end  of  the  half  oscillation  we  find 

n  l-  i  •  rro  2  g  (m  p3  +  M  a  E)s  , 

*=0  ;  which  gives  V2  = - (1  —  cos.  6) 

in2  g2  X  L'  v  ' 

2  b  g  (AT  -f  m)  (m  g 2  +  M  a  E)  ( 1  —  cos.  t) 

—— - ,  by  substituting 

mg2  -f-  AI  a  E 


for  E'  its  value 


(At  -f-  m)  b 


And  if  we  substitute  the 


To  calculate 
the  initial  veloci¬ 
ty  of  the  ball  by 
the  oscillation  of 
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Third  method 
to  determine  the 
ici'.Ul  eeloc.ty  ..f 
bombs  an-1  how- 
itzes  (See  ro- 
ny's  Pssavj  on 
Mechanics  ) 


Methods  of 
proving  the 

strength  of  pow¬ 
der.  “before  re¬ 
ceiving  it. 


<8.  babotfrs  and 
experiments  of 
Hutton  to  deter¬ 
mine  the  princi¬ 
ples  of  practical 
gunnery  (See 
line  tor  Hutton's 
work,  with  the 
important  notes 
of  Col  Villan- 
troys  of  the  ar¬ 
tillery  ) 


weights  P’and  p,  for  the  masses  M  and  in,  we  will  find 
it  —  V'2*  g  (f  +  P)(P  t*  +  Pa  E)  U  ~  cos.  6)  an  ex_ 

P( 

pression  that  will  give  the  value  of  V,  when  we  have  found  the 
angle  6  by  observation. 

We  can  determine  with  sufficient  exactness  the  initial  velo¬ 
city  of  a  bomb  or  howitz  by  firing  the  mortar  or  howitzer  in  a 
vertical  direction  and  measuring  by  a  pendulum  vibrating  se¬ 
conds,  the  length  of  time  from  the  explosion  to  the  fall  of  the 
shot ;  and  this  will  furnish  sufficient  data  to  calculate  the  ini¬ 
tial  velocity.  Although  this  problem  may  be  determined,  ne¬ 
vertheless  it  contains  analytic  difficulties,  the  examination  of 
which  would  carry  us  far  from  our  immediate  subject. 

There  are  three  methods  in  practice  to  try  the  strength  of 
powder  before  receiving  it.  The  first  method  used  by  the 
Chevalier  D’Arcy,  is  the  eprouvette  fixed  in  the  compound 
pendulum  :  the  strength  and  quality  of  the  powders  are  de¬ 
termined  by  the  recoils  of  the  same  charge.  This  method  also 
illustrates  the  doctrine  of  the  recoil  in  respect  to  different 
charges  of  the  same  powder.  The  second  method,  and  that 
which  is  now  only  used,  is  by  firing  out  of  the  eprouiette  (a 
sort  of  mortar  7  inches  in  diameter),  under  the  angle  ot  45  de¬ 
grees,  a  globe  of  60  pounds  weight,  by  the  range  of  which  the 
strength  of  the  powder  is  found.  "\S  ith  a  charge  ol  92  grammes 
or  3  oz.  5£  grains  (2  oz.  19  dwt.  4  grs.  troy  Eng.),  the  range  of 
the  globe  should  be  200  metres  (223  yards)  to  prevent  the  pow¬ 
der  being  rejected:  formerly  3  ounces  of  powder  threw  the 
shot  only  90  toises  (195  yards). 

This  mode  of  trying  powder,  and  comparing  it  with  a  powder 
whose  strength  is  already  known  by  the  eprouvette  pendulum, 
is  simple  and  efficient.  The  weight  of  the  mobile,  and  the  lit¬ 
tle  velocity  that  is  imparted  to  it,  render  the  resistance  ot  the 
air  so  inconsiderable  that  it  may  be  considered  equal  at 
each  trial  or  shot. 

48.  The  most  important  researches  and  experiments  that 
have  been  undertaken  to  obtain  results  on  which  to  found  the 
ballistic  theory,  are  those  of  Hutton  during  the  years  1  /83,  84, 
’85,  and  ’86.  This  learned  author  made  his  experiments  w  ith 
an  artillery  much  heavier  than  that  used  by  his  predecessors  ; 
and  he  determined  the  effects  at  the  same  time  by  the  recoil  of 
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the  piece  in  the  compound  pendulum,  and  by  the  oscillations 
of  a  pendulum  struck  by  the  mobile. 

Doctor  Hutton  made  his  experiments  with  5  cannon  that  Tlie  artillery 

1  used  by  Doctor 

were  founded  at  Woolwich  with  the  greatest  possible  care  and  Hutton. 

of  the  caliber  of  one  pound  English  (0.453  kilogramme),  with 
different  lengths  of  bore.  The  diameters  of  the  shot  were  be¬ 
tween  1  inch  .0,  and  1  inch  .97  English,  (equal  to  0.483  decimet. 
and  0.5  decim.):  the  diameters  of  all  the  shot  w'ere  then  made 
equal  to  the  mean  1  inch  .96  (0.498  decim.),  and  their  weight 
to  1G  oz.  88  (851. G  gr.)  :  the  windage  therefore  was  very  lit¬ 
tle  ;  it  was  not  0.2  rnillim’s  (TJ-j  of  an  inch  Eng.).  The  powr- 
der  used  was  of  a  good  quality  and  uniform,  and  strong  enough 
to  throw  the  globe  at  least  200  metres  (225  yards).  The  car¬ 
tridges  were  made  ot  flannel ;  and  twisted  thread  was  wound 
ro.und  the  shot  to  make  them  fit  tight  in  the  bore. 

.  The  following  table  exhibits  the  principal  dimensions  of  this 
artillery  : — 


Number 
of  t  he 
piece. 

Lei 
of  tiie 
whole 
piece 

igth 

of  the 
hore 

Diameter 
of  the 
bore 

Length  of  the 
bore  in  calibers 

Weight  of  each 
piece. 

l 

dt. 

7.690 

t!t 

7. 163 

dt. 

0.513 

13.96 

Kilogramme. 

131.37 

2 

10.249 

9.677 

do 

18.80 

130.717 

3 

15.24 

14.572 

do 

28.4 

133.035 

4 

21.057 

20.295 

do 

39.55 

179.262 

5 

20.955 

20.439 

llo 

39.83 

227.406 

• 

The  English  pound=0.453  kilog.  and  c^nains  16  ozs. 
and  one  oz.=lG  drachms. 


The  English  foot=3.049  dt.  and  contains  12  inches  of 
10  lines. 

L  m-_-==- - -  - - - - 


The  first  experiments  of  Hutton  were  to  investigate  the  doc-  First  cxp.-ri- 
trine  of  recoils  with  charges  of  powder  only,  and  with  charges  with  a  charge  of 
of  ball  ;  from  them  he  drew  many  important  deductions.  Ihw'witb*  the 

The  results  of  experiments  with  a  charge  of  powder  only,  deduction* 
invariably  proved  ;  1st,  that  in  the  same  piece  the  recoil  in-  ciTge^of  plf 
creases  with  the  charge  and  in  a  greater  ratio  than  it,  to  a  cer-  licro'1 
tain  limit,  beyond  which  its  ratio  becomes  less  than  that  of  the 


charge  ;  2d,  that  for  different  calibers  with  the  same  charge, 
the  recoils  increase  with  the  length  of  the  bore  ;  3d,  that  in 
VOL.  i.  S 
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Deductions 
from  firing  with 
b»U  cartridge. 


The  initial  ve' 
locity  found  by 
Doctor  Hutton 
by  the  recoil  and 
the  impact  of  the 
pendulum. 


[Part  I. 


short  pieces  with  small  charges,  the  ratios  of  the  recoils  are 
greater  than  in  long  pieces ;  but  in  the  former  by  increasing 
the  charge,  the  ratio  more  rapidly  attains  the  limit  beyond 
which  it  becomes  less  than  that  of  the  charge  ;  because  in  short 
pieces,  all  the  powder  over  a  certain  quantity  does  not  in¬ 
flame  ;  whereas  in  long  guns,  the  greatest  portion  of  the  pow¬ 
der  is  ignited. 

The  experiments  made  witli  hall  cartridges  shewed  ;  1st,  that 
the  recoils  are  much  greater  than  with  blank  charges,  being 
from  the  smallest  to  the  largest  charges,  4  to  3^  times  greater  : 
2d,  that  the  ratios  of  the  recoils  are  always  less  than  those  of 
the  charges,  and  in  the  same  piece  go  on  in  a  decreasing  ratio 
from  the  small  to  the  heavy  charges  :  with  small  charges,  less 
than  half  the  weight  of  the  shot,  the  ratios  of  the  recoils  very 
nearly  equal  those  of  the  charges  :  3d,  that  the  recoil  with  the 
same  charge  in  different  lengths  of  bore,  increases  with  the 
length  of  the  bore  ;  but  with  small  charges  the  ratios  of  the  re¬ 
coil  are  greater,  and  are  in  a  decreasing  ratio  to  the  heaviest 
charges. 

Having  thus  by  experiments  discovered  the  doctrines  of  the 
recoils  produced  by  blank  and  ball  cartridge,  Doctor  Hutton 
next  investigated  the  initial  velocity,  and  attempted  to  find 
whether  the  action  of  the  powder  on  the  oscillating  cannon  is 
really  the  same  with  the  two  kinds  of  charges  :  which  is  the 
same  as  finding  whether  the  difference  of  the  chords  of  the  re- 
coils  produce^  by  firing  blank  and  ball  cartridge,  is  occasioned 
by  the  motion  depressed  upon  the  shot.  If  this  he  the  case, 
the  velocity  of  fne  mobile,  deduced  from  the  difference  of  the 
chords  of  recoil,  should  equal  that  found  by  the  oscillations  of 
the  pendulum  ;  taking  care  to  rectify  this  latter  velocity  for 
the  resistance  of  the  body  of  air  between  the  mouth  of  the  can¬ 
non  and  Robins's  pendulum. 

After  a  great  many  experiments  from  which  the  doctor  de¬ 
duced  the  mean  results,  he  calculated  the  velocity  of  the  me¬ 
dium  shot  (1  inch  .90  in  diameter,  and  weighing  16.88  oz.  Eng.) 
by  both  the  recoils  of  the  cannon  and  oscillations  of  the  pen¬ 
dulum  ;  and  compared  the  velocities  furnished  by  each. 

The  following  table  exhibits  some  of  these  interesting  results, 
and  will  enable  the  students  to  form  some  idea  of  the  initial 
velocity  impressed  upon  mobiles  by  progressive  charges  of  in¬ 
flamed  powder  in  different  lengths  of  bore. 


Chap.  VII.] 
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theTsiuTand'  BT  comparing  the  results  in  the  preceding  Table,  it  will  be 
consequences.  seen  that  u,e  velocities  calculated  by  the  differences  of  the  chords 
of  the  recoils,  and  by  the  oscillations  of  the  pendulum  impacted 
by  the  mobile,  do  not  agree  :  this  induced  Doctor  Hutton  to 
believe  that  the  effects  of  the  ponder  are  not  the  same  with 
ball,  as  without  ball.  We  may  remark,  that  the  differences 
between  the  velocities  observe  no  proportion  either  with  the 
same  charge  in  different  cannon,  or  with  different  charges  in 
the  same  gun.  But  we  must  attend  to  the  following  conse¬ 
quences  : 

1st.  There  is  for  each  piece  a  particular  charge  with  which  the 
two  velocities  are  equal  ;  and  though  in  piece  No.  4,  the  dif¬ 
ferences  are  all  negative,  nevertheless  this  charge  exists,  but  it 
is  less  than  two  ounces. 

2d.  By  the  recoil,  the  velocity  of  eacii  piece  with  small 
charges  exceeds  that  by  the  pendulum  ;  but  beyond  the  charge 
producing  the  same  velocity,  the  velocity  by  the  pendulum 
surpasses  that  by  the  recoil  in  proportion  as  the  charges  are 
heavier. 

3d.  .The  charge  to  obtain  the  same  velocities,  is  different  in 
each  length  of  bore  ;  and  the  greater  the  length  of  bore,  the 
sooner  the  velocities  equalize,  and  the  smaller  is  this  particular 
charge  :  thus  for  example  in  No.  1,  this  charge  is  between  3 
and  16  ounces;  whilst  for  piece  No.  2,  it  is  between  4  and  8 
ounces;  in  No.  3  it  is  2  ounces  ;  and  for  No.  4  it  is  between 
1  and  2  ounces. 

The  ratios  of  velocities  exhibit  ;  1st,  That  they  are  much 
smaller  than  those  of  the  charges,  and  that  they  are  in  a  de¬ 
creasing  ratio  in  the  same  piece  in  proportion  as  the  charges 
are  increased  :  2d,  That  the  same  ratios  for  the  same  charges 
in  different  pieces,  are  greater  in  long  than  in  short  pieces. 

Deductions  To  complete  the  definitive  Table  of  mean  inital  velocitie- 

from  the  initial  .  .  . 

velocities  to  that  we  have  just  given,  button  had  to  make  two  kinds  of  cor- 
lnakc  them  cor-  . 

rcct  ami  uniform,  rections  to  each  particular  experiment:  1st,  The  correction 
necessary  for  the  weight  of  the  shot  when  it  differed  from  the 
mean  weight  16.88  ounces.  2d,  The  rectification  for  the  dif¬ 
ference  of  windage  when  the  diameter  of  the  ball  differed  from 
the  mean  diameter  1.96  inch. 

the  wefghtor  the  Thc  first  was  made  pursuant  to  the  principle,  that  the  velo¬ 
city  varies  in  the  inverse  proportion  of  the  square  root  of  the 
the  difference  f”r  weight  of  the  ball,  &c.  The  correction  for  the  difference  of 

windage. 
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windage  is  a  very  delicate  operation,  requiring  experiments 
carefully  made  and  frequently  repeated.  Hutton  selected  from 
among  his  experiments  those  which  he  thought  afforded  the 
least  equivocal  results :  we  will  annex  a  table  of  them  ;  they 
were  made  with  the  piece  No.  3. 

. . 5=5 - g - »»»■_ - — ) 

TABLE 

Of  Experiments  to  fnd  the  Diminution  of  V elocity,  caused 
hy  the  difference  of  the  Windage. 

(1  hese  are  English  Measures.) 


Cannon 

No.  3. 

Ball 

Velocity  of  the  Shot,  in 

C  haree 

Weight 

Diameter 

Feet 

French  Decin£tres. 

Ounces 

4 

Ounce®. 

15.12 

Inches 

1.87 

1225 

3735.03 

4 

16.12 

1.92 

1244 

3792.96 

4 

16.82 

1.97 

1346 

4103.95 

8 

15.12 

1.87 

1662 

5047.44 

8 

16.24 

1.92 

1728 

5268.67 

8 

16.82 

1.97 

1815 

5533.94 

The  results  exhibited  in  this  table  show,  that  the  windage 
causes  a  great  diminution  of  the  initial  velocity,  and  that  the 
greater  the  windage,  the  greater  is  the  diminution.  And  the 
effective  velocities  should  increase  in  proportion  as  the  weight 
of  the  shot  is  lessened,  because  these  velocities  are  in  inverse 
proportion  to  the  square  root  of  the  weight  of  the  shot.  Thus, 
in  the  3d  experiment,  the  velocity  being  13-16  feet,  that  of  the 
first  should  have  been  1424;  yet  it  is  actually  only  1225  feet ; 
consequently  the  difference  of  jL  of  the  caliber  in  the  windage, 
has  produced  a  reduction  in  the  velocity  of  199  feet,  or  about 
b  of  the  effective  velocity  with  a  charge  of  4  ounces  ;  and  the 
quantity  of  powder  lost  is  nearly  f.  We  find  also  that  with  a 
charge  of  8  ounces,  the  velocity  lost  by  a  difference  of  3>-  of  the 
caliber  in  the  windage,  is  ^  of  the  velocity  found  by  the  expe¬ 
riment,  and  the  loss  of  powder  yL ;  a  little  less  than  with  the 
small  charge.  Accordingly  for  every  difference  of  windage, 
the  diminution  of  velocity  varies  according  to  the  charges  in  a 
decreasing  ratio  from  the  smallest  to  the  largest.  Rut  this 
scale  extends  only,  in  all  calibers,  to  the  charge  for  the  maxi¬ 
mum  of  velocity,  beyond  which  it  retrograde3.  Thus  in  piece 
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No.  1,  the  diminution  of  velocity  ceases  when  the  charge  ex¬ 
ceeds  12  ounces  ;  whilst  in  No.  3  and  4,  the  diminution  extends 
Mean  range?  of  even  to  16  ounces  before  it  retrogrades.  A  knowledge  of  the 

cannon,  fauna  t.y  °  ° 

experiments.  mean  ranges  of  cannon  of  established  calibers,  is  of  very  great 
importance  :  we  will  here  give  the  result  of  Hutton’s  experi¬ 
ments  with  the  pieces  No.  2  and  3. 


TABLE 

Of  Mean  Ranges,  and  the  Time  of  Flight. 


(In  English  Measures.) 


Num 
•er  of 
tbe 
pie  e 

Charge 

Ball 

Eleva¬ 
tion  of 
the 
piece 

Time 

of 

flight 

Bunge. 

Velocity  l»y  the  pen¬ 
dulum 

Weight 

Diameter 

in  feet 

in  metres 

in  feet 

in  n.£‘ res.  j 

02 

Inches 

Sec’ds 

1 

c 2 

16.625 

1.9 

45° 

21.2 

5109 

1557.7 

863 

263.13  ! 

}  2 

16.313 

1.959 

15 

9.2 

4130 

1259.2 

868 

204.65  j 

2 

<  4 

16.521 

1.96 

15 

9.2 

4660 

1420.8 

1234 

376.25 

)  8 

16.782 

1.962 

15 

14.4 

6066 

18  49.5 

1644 

501.26 

VJ2 

16.750 

1.95 

15 

15.5 

6700 

2042.8 

1676 

511.01 

3 

8 

15.469 

1.96 

15 

10.1 

5610 

1710.5 

1938 

590.9 

Doctor  Hutton  determined  what  charges  in  each  of  the  pieces 
that  he  used,  produced  the  greatest  velocity,  by  observing  the 
portions  of  the  bore  occupied  by  each  charge. 


TABLE 

Of  Charges  producing  the  greatest  velocities. 


" 

Number  of 
the  piece. 

Length  of 
the  bore. 

Length  of 
the  bore  in 
calibers. 

Maximum  Charge. 

1 

Defitr.^tres. 

7.163 

14 

Ounces. 

12 

Kilogramme 

0.34 

2 

9.677 

19 

14 

0.397 

3 

13.57 

28 

16 

0.453 

4 

20.295 

39i 

18 

0.509 

Experiments  on 
the  dr-pth  to 
•which  .  -hot  will 
sink  fired  against 
elm  wood. 


Hutton  also  fired  balls  from  piece  No.  2,  against  masses  of 
elm  wood  :  and  he  found  that  with  charges  of  2,  4,  and  8  ounces, 
the  mean  depth  to  which  the  shot  sunk  in  the  wood  was  7,  15, 
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and  20  inches  English :  thus  showing  that  the  ratios  of  depth 
decrease.  It  is  very  probable  that  over  a  certain  charge  or 
velocity,  the  depth  becomes  stationary :  the  Cherbourg  expe¬ 
riments  never  sunk  the  shot  to  a  greater  depth  than  42 
inches  (45  inches  Eng.).  The  fibres  of  the  wood  yielding  with 
elasticity  to  the  force  of  the  shot,  oppose  to  it  a  resistance  in¬ 
creasing  with  the  depth  to  which  it  sinks  and  with  the  increase 
of  the  initial  velocity  ;  and  then  collapsing,  almost  entirely 
close  up  the  opening  made  in  the  wood  by  the  shot. 

From  these  admirable  experiments  follow  many  consequences 
deserving  our  attention. 

1st.  The  ratio  of  the  velocities  appear  to  follow  that  of  the 
square  root  of  the  weight  of  the  charge,  until  the  charge  is  about 
equal  to  one  half  the  weight  of  the  shot ;  this  ratio  diminishes 
in  proportion  as  the  increase  of  the  charge  causes  it  to  occupy 
a  greater  portion  of  the  total  length  of  the  bore. 

This  ratio  of  velocities  would  probably  be  the  same  with  all 
charges,  if  the  length  of  the  bore  were  extended  indefinitely  to¬ 
wards  that  point  where  the  elastic  force  of  the  inflamed  powder, 
in  consequence  of  dilatation  and  refrigeration,  tends  to  an  equality 
with  the  atmospheric  pressure,  and  at  which  it  is  plain  that  the 
mobile  has  received  from  the  charge  all  the  degrees  of  succes¬ 
sive  velocity.  Nevertheless  it  must  be  observed,  that  the  ratio 
of  velocity  must  vary  according  to  the  angle  of  inclination  of 
the  line  of  fire  ;  for  when  this  line  is  horizontal,  the  charge  ex¬ 
periences  from  the  shot  only  that  degree  of  resistance  which 
arises  from  its  inertness  and  friction  ;  but  when  the  fire  is  under 
an  angle  of  elevation,  the  shot  opposes  additional  resistance  from 
its  weight  and  the  angle  of  elevation,  &c. 

Doctor  Hutton’s  experiments  throw  no  light  on  this  important 
point ;  and  this  should  induce  us  to  believe  that  the  initial 
velocities  in  the  latter  Table  of  Ranges  are  not  exact,  for  they 
were  all  fired  under  greater  or  less  angles  of  elevation. 

2d.  The  velocity  of  the  mobile  increases  with  the  charge  to 
a  certain  limit,  beyond  which  it  gradually  diminishes  with  the 
increase  of  the  charge  until  the  bore  is  entirely  filled  with 
powder. 

The  charge  for  the  greatest  velocity,  is  different  in  each  gun, 
increasing  in  each  in  proportion  to  the  number  of  calibers  in  the 
length  of  the  bore  ;  but  there  is  a  great  inequality  between  the 
ratio  of  these  charges,  and  that  of  the  lengths  of  the  bore. 


Summary  of  (he 
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The  portion  of  the  bore  occupied  by  the  charge,  is  less 
in  proportion  to  the  total  length  in  short  pieces,  than  in  long 
ones  ;  for  this  portion  is  in  reciprocal  proportion  to  the  part 
extending  from  the  charge  to  the  muzzle.  This  proves  that  it 
is  not  by  the  weight  of  the  shot  that  we  must  attempt  to  deter¬ 
mine  the  charges  for  the  maximum  of  velocity  ;  but  by  the  ra¬ 
tios  between  the  part  occupied  by  the  charge,  and  the  total 
length  of  the  bore. 

D’Arcy  fixed  the  extreme  of  the  charge  at  from  one  half  to 
one  third  the  length  of  the  bore  :  this  agrees  with  the  researches 
of  Hutton  with  respect  to  pieces  not  exceeding  30  calibers; 
for  the  Doctor  has  shown  that  the  longer  the  bore,  the  smaller 
is  the  ratio  betw'een  the  total  length  and  the  portion  occupied  by 
the  charge.  Thus  for  a  length  of  40  calibers,  the  length  of  the 
charge  is  between  i  and  i.  Applying  this  principle  to  a  24 
pounder  of  nearly  21  calibers  length  of  bore,  we  find  that  (he 
space  occupied  by  the  charge  for  the  greatest  velocity  is  about 
t33  of  the  length  of  the  bore,  consequently  9  inches.  The 
charge  would  therefore  be  26  pounds  of  powder,  a  weight  ex¬ 
ceeding  that  of  the  shot.  It  is  the  same  with  all  other  battering 
and  garrison  pieces  ;  the  weight  of  the  charge  for  the  greatest 
velocity,  exceeding  that  of  the  shot :  but  in  field  pieces,  it  about 
equals  the  weight  of  the  ball. 

important  fact  The  experiments,  founded  on  the  ranges,  w  hich  would  lead 
effects eoft°rtilte*  us  to  believe  that  the  maximum  of  the  charge  is  half  the  weight 
of  the  shot,  are  therefore  erroneous.  If  for  ordinary  charges 
i  of  the  weight  of  the  shot  has  been  adopted,  it  is  because  this 
charge  yields  adequate  ranges  for  all  common  occasions  ;  but 
it  is  unquestionable  that  we  only  attain  the  greatest  effect  by  a 
charge  superior  or  at  least  equal  to  the  weight  of  the  shot. 
This  fact  is  of  the  greatest  importance  in  many  circumstances*. 

3d.  The  velocity  unceasingly  increases  with  the  length  of 
the  bore  ;  but  the  ratios  of  this  increase  do  not  follow  those  of 

*  A  knowledge  of  this  fact  is  of  importance  in  battering  breaches  in 
masonry  scarps,  &c.;  generally,  however,  the  charge  used  in  these  cases 
does  not  exceed  1  the  weight  of  the  shot,  on  account  of  heavier  charges 
breaking  the  carriages,  and  endangering  the  gun,  being  more  expen¬ 
sive,  and  requiring  very  slow  firing.  The  charge  for  field  service,  espe¬ 
cially  in  the  American  artillery,  is  and  even  lometimes  1  of  the  weight 
of  the  shot.  See  the  tables  No.  1  and  2,  in  the  volume  of  plates. 
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die  length :  and  indeed  we  find  that  the  ratios  of  velocity  are 
included  between  those  of  the  square  and  cubic  roots  of  the 
length  of  the  bore  :  Robins  and  D’Arcy  both  found  this  to  be 
the  fact.  The  length  of  bore  which  gives  the  greatest  velocity 
must  necessarily  be  very  considerable,  since  it  should  reach 
that  point  whereat  the  elastic  fluid  produced  by  the  inflamma¬ 
tion  of  the  powder,  is  so  much  dilated  as  to  be  in  equilibrium 
with  the  atmospheric  pressure.  But  as  this  fluid  is  much  more 
clastic  than  the  air,  the  equilibrium  cannot  be  established  till 
after  the  shot  has  traversed  a  very  great  length  of  bore  ;  ac¬ 
cordingly  D'Arcy  found  that  a  24  pounder,  loaded  with  8  lbs. 
of  powder,  should  have  a  bore  340  feet  (304  feet)  long  to  pro¬ 
duce  the  maximum  of  velocity*. 

It  follows  from  the  preceding,  that  Jong  guns  are  superior  to  Consequence  of, 

short  pieces,  and  that  all  the  artillery  of  Europe,  instead  of  the  length  of  the 

r  bore. 

having  exceeded  the  length  of  bore  that  gives  the  greatest 
effect,  fall  much  short  of  it.  It  is  only  the  convenience  of  ser¬ 
vice,  facility  of  manoeuvre,  and  ease  of  transportation,  &c.  that 
caused  the  short  pieces  to  be  adopted. 

4th.  All  other  things  being  equal,  the  ranges  increase  in  a 
much  smaller  ratio  than  the  velocities,  and  it  is  inferior  to  the 
ratios  of  the  square  roots  of  these  velocities.  This  induces  us 
to  assume  for  the  ratio  of  the  ranges,  the  ratio  of  the  fifth  root 
of  the  length  of  the  bore. 

Hence  it  is  evident  that  even  a  great  increase  in  the  length  Consequence-, 
of  the  bore,  produces  but  a  very  slight  increase  of  range  ;  in-  Sons.  C0B31lkr''' 


*  The  longer  the  bore,  the  more  perfect  should  be  the  cannon,  and  the 
less  the  windage.  May  not  the  escape  through  the  windage,  and  flight 
before  the  shot,  of  part  of  the  elastic  fluid,  produce  such  shocks  and  ec¬ 
centricities  and  opposition  to  the  shot,  that  it  will  be  found  in  practice  at 
least,  that  this  theory  of  long  hores  is  far  from  being  so  certain.  Besides, 
if  there  were  no  windage  at  all,  which  in  practice  is  an  impossibility,  it 
deserves  consideration  whether  the  removal  of  a  column  of  air  of  the  dia¬ 
meter  and  almost  of  the  length  of  the  bore,  with  such  velocity,  would  not 
towards  the  extremity  of  the  boro  be  a  great  effort  for  the  shot,  and  con¬ 
sequently  reduce  its  initial  velocity.  The  elastic  fluid  escaping  in  a  stream 
through  the  superior  windage,  may  produce  a  great  increase  of  friction 
against  the  inferior  side  of  the  bore,  and  thus  diminish  the  powers  of  range 
and  velocity  of  long  bores.  Experiment  is  the  only  test  of  these  occult 
laws  of  nature,  which,  like  spirit,  seen  .  in  consequence  of  the  imperfection 
of  matter,  to  sometimes  set  the  most  rational  conclusions  at  defiance. 
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somuch,  that  in  doubling  the  length  of  bore,  we  obtain  only  at 
farthest  i  more  of  initial  velocity.  Therefore,  with  reference 
only  to  the  ranges,  there  is  very  little  to  be  gained  by  even 
greatly  increasing  the  length  of  pieces.  Hence  it  follows,  tli3’ 
it  is  not  by  the  ranges  we  must  judge  the  total  power  of 
artillery. 

5th.  The  experiments  of  Hutton,  Lombard,  and  others,  prove 
that  neither  the  initial  velocity,  nor  range,  sustain  any  sensible 
diminution  from  any  difference  in  the  weight  of  the  piece,  from 
the  use  of  wads,  or  from  the  more  or  less  ramming  of  the  charge  ; 
nor  in  fine  by  communicating  the  fire  to  the  centre,  rear,  or  fron* 
of  the  charge. 

6th.  The  windage  causes  a  great  diminution  of  the  velocity  : 
accordingly  in  the  French  artillery  great  pains  have  been  taken 
to  reduce  it  to  the  smallest  possible  quantity  ;  it  is  not  ^  in 
24  and  16  pounders,  and  in  field  pieces  it  is  only 
Deviation  of  7th.  The  experiments  made  by  Hutton  and  others,  prove 

shot  from  the  r  .  J  .  1 

plane  of  proje.-  that  the  shot  often  deviates  from  the  plane  of  projection  and 

tioo,  am  the  ,  .  .  ,  ,  .  ...... 

causes;  their  in-  describes  a  trajectory  ot  double  curvature  :  tins  deviation  is 

fluence  on  the  ,  , 

accuracy  of  fire,  often  8  degrees,  and  sometimes  la  degrees.  W  hat  is  most  re¬ 
markable  is,  that  the  shot  flies  from  one  side  to  another,  and 
that  these  deviations  possess  a  kind  of  progressive  regularity 
in  their  increase  and  decrease.  The  causes  of  these  deviations 
are  very  complex,  and  as  yet  little  known  :  they  may  be  attri¬ 
buted  to  the  shock  and  bouncing  of  the  shot  in  the  bore,  to  the 
various  rotatory  motions  by  which  it  is  affected  at  leaving  the 
gun,  or  in  consequence  of  the  resistance  of  the  air,  5cc.  It  may 
be  well  to  remark,  however,  that  the  causes  of  eccentricity  do 
not  act  with  great  power  till  near  the  end  of  the  trajectory, 
when  the  ball  has  lost  great  part  of  its  velocity ;  and  that,  ex¬ 
cepting  the  angle  of  departure,  these  causes  do  not  sensibly  di¬ 
minish  the  correctness  of  the  firing  when  the  ranges  are  mo¬ 
derate. 

on  the  meane  The  results  that  we  have  now  investigated,  though  deduced 

mYne  the  in'tiai  from  experiments  made  with  the  greatest  care  and  directed  by 

Jeeet5e;.CS0fpr0  a  man  as  able  in  theory  as  he  was  skilled  in  practice,  are  far 
from  sufficing  to  establish  a  true  practical  ballistic  theory.  The 
means  used  by  Hutton  and  the  other  learned  men  who  preced¬ 
ed  him,  to  determine  the  initial  velocities,  are  subject  in  prac¬ 
tice  to  a  great  many  defects  necessarily  producing  more  or  less 
important  errors.  The  most  striking  defects  in  these  means  arc  : 
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1st,  that  they  cannot  be  used  in  experiments  made  with  the 
pieces  in  common  use  ;  2d,  that  they  relate  only  to  horizontal 
firing  ;  though  it  is  very  obvious  that  the  initial  velocities,  all 
things  else  equal,  must  vary  according  as  the  angle  of  fire  is 
nothing,  or  is  above,  or  below  the  horizontal  ;  3d,  that  they  re¬ 
quire  too  complicated  a  knowledge  of  dynamics. 

It  appears,  according  to  Antoni,  that  a  mechanician  named 


Mathey’3  in 
stniment  to  find 


Math'ey  was  the  first  who  conceived  the  idea  of  an  instrument  J y e0l ec t i P© s* 
by  which  the  initial  velocity  of  projectiles  may  be  deduced  dcr«cti- 
by  merely  remarking  a  known  movement  of  rotation.  It  was 
composed  of  a  paper  cylinder  turning  on  a  vertical  axis,  and 
put  in  uniform  motion  by  means  of  a  weight.  By  firing  hori¬ 
zontally  in  the  vertical  plane  cutting  its  axis,  the  projectile 
pierced  the  cylindrical  surface  in  two  points  ;  the  position  of 
the  second,  in  relation  to  the  diameter  passing  from  the  first, 
gives  the  arc  described  by  the  cylinder  in  the  time  that  the 
mobile  was  passing  through  the  distance  between  the  two  points. 

This  instrument,  the  idea  of  which  is  very  ingenious  and  ma¬ 
thematical,  cannot  be  used,  because  it  cannot  be  constructed  of 
an  adequate  diameter,  and  it  would  in  its  movement  make 
undulations  that  would  render  the  results  very  uncertain  :  be¬ 
sides,  it  never  can  be  of  use  in  inclined  firing. 


Colonel  Grobert,  by  adopting  the  simple  and  ingenious  idea  of 
making  the  rectilinear  movement  dependent  on  the  movement 
of  rotation,  which  is  easy  to  establish  and  note,  endeavoured  to 
discover  an  instrument  that  had  not  the  defects  of  Mathey’s, 
and  which  could  be  easily  constructed  and  applied  generally 
to  the  artillery  in  use.  The  principle  of  his  invention  is  to 
place  on  a  horizontal  axis  of  rotation  35  decimetres  (Ilf  feet) 
long,  two  perpendicular  disks,  the  whole  moved  by  a  weight 
attached  to  a  cord  putting  a  peritrochium  in  motion.  This 
peritrochium  has  a  wheel  furnished  with  an  endless  chain 
passing  through  a  pulley  fixed  on  the  axis  of  rotation.  When 
the  instrument  has  acquired  its  uniform  movement,  the  cannon 
is  established  horizontally  and  parallel  to  the  axis  of  rotation 


Col.  Grobert V* 
in-trument  to 
measure  the  ini¬ 
tial  velocities  of 
projectiles.  (See 
the  Memoirs  of 
the  author,  in  tbe 
Keport  roatle  to 
the  Institute  on 
the  20  Friraaire 
12  h  year,  by 
Messrs’  Boss  tit 
Mong<*,  aiiJ  Pro- 
uy) 


at  a  little  distance  from  the  first  disk,  and  so  that  its  direction 
will  be  distant  about  10  decimetres  (40  inches)  from  the  line 
that  cuts  the  centres  of  the  disks.  It  is  evident  that  the  two 


holes  made  by  the  shot  in  tbe  two  disks,  will  not  be  in  a  line 
parallel  to  the  axis  :  but  if  through  each  point  or  hole,  and 
through  the  line  of  the  centres  of  the  disks,  vve  draw  a  plane, 
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tions  necessary 
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non. 
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the  two  planes  will  make  an  angle  that  will  measure  the  arc 
described  by  a  point  of  the  disks  in  the  time  that  the  shot  was 
dying  through  the  interval  between  the  two  holes  ;  and  as  the 
rotatory  movement  of  the  disks  is  uniform,  and  found  by  obser¬ 
vation,  hence  the  time  of  a  gi'.  en  arc  is  easily  deduced. 

From  this  plain  description,  it  is  obvious  that  Col.  Grobert 
instrument  essentially  differs  Irom  that  of  Matbey,  from  the 
inconveniences  of  which  it  is  exempt  :  1st.  the  interval  of  the 
disks  and  their  diameter  render  very  sensible  the  parts  de¬ 
pendent  upon  observation  :  2d,  the  rotatory  movement  becomes 
regular  arid  uniform  in  a  few  moments  :  dd,  the  instrument 
may  be  so  fixed,  that  the  fire  may  be  under  greater  or  lesser 
angles.  This  latter  modification  is  executed  by  making  the 
two  disks  independent,  by  two  separate  axes  of  rotation,  but  in 
the  same  vertical  plane,  so  that  one  of  the  disks  may  be  more 
or  less  elevated  ;  this  permits  a  certain  inclining  of  the  fire  : 
4th,  ibis  process,  by  means  of  a  proper  construction,  may  be 
applied  to  the  pieces  of  artillery  in  use.  We  will  not  enter 
further  into  the  details ;  but  we  recommend  the  students  to 
read  with  attention  the  report  made  to  the  Institute  by  Messrs. 
Eossut,  Monge,  and  Prony,  to  w  hich  are  annexed  the  memoirs, 
descriptions,  and  drawings  of  the  author. 

49.  Let  us  now'  suppose  that  the  shot  or  projectile  has  left 
the  mouth  of  the  piece,  taking  its  flight  according  to  the  direc¬ 
tion  of  the  axis,  with  a  known  or  supposed  initial  velocity  ; 
and  that  the  question  is  to  examine  the  operation  of  the  fire, 
abstracting  for  the  moment  from  our  consideration  the  causes 
of  deviations  arising  from  the  imperfection  of  matter. 

In  firing  a  piece  two  general  conditions  must  be  fulfilled. 

1st.  The  axis  of  the  bore  must  be  accurately  placed  in  the 
vertical  plane  of  projection,  in  order  that  the  trajectory  de¬ 
scribed  by  the  mobile  be  situated  in  this  same  plane. 

2d.  The  axis  of  the  piece  must  be  so  inclined  towards  the 
vertex  or  horizon,  that  the  trajectory  must  necessarily  pass 
through  the  object  (“  but")  situated  in  the  vertical  plane  of 
projection. 

The  first  depends  upon  the  construction  of  the  cannon,  and 
the  method  of  manumvring  it :  and  is,  according  to  the  modes 
of  practice,  more  or  less  simple. 

The  second  depends  upon  the  highest  branches  of  mechanics 
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and  has  been  treated  by  Newton,  Euler,  Borda,  Legendre,  and 

others. 

To  be  able  to  place  the  axis  of  a  cannon  in  the  vertical  plane  ^Mode^f  poin^ 
passing  through  the  object  and  the  battery,  an  imaginary  line 
is  drawn  on  the  superior  surface  of  the  piece  that  the  eye  may  jection. 
readily  seize,  and  situated  in  the  same  plane  as  the  axis ;  this 
line  must  be  so  determined,  that  when  it  is  placed  in  the  ver¬ 
tical  plane  of  projection,  the  axis  must  be  also  in  it. 

This  line  traced  upon  the  surface  of  a  piece,  and  by  which  The  na>urai 

1  ...  *ii  r  *  ♦*  sight  line  of  mor- 

we  find  whether  the  axis  is  in  the  vertical  plane  ot  projection,  tars.  stoDe  mor- 

„  .  .  ,  tars,  howitzers, 

is  called  the  natural  line  of  sight.  In  mortars  and  stone  mortars  and  guns, 
this  line  is  always  placed  between  two  metal  points,  one  at  the 
cascable  and  the  other  at  the  extreme  of  the  chace,  and  both 
situated  in  the  plane  that  passes  through  the  axis  of  the  piece, 
and  perpendicular  to  that  of  the  trunnions:  hence  it  is,  that 
in  firing  mortars  and  stone  mortars  the  axis  of  the  trunnions 
should  be  ever  horizontal. 

This  natural  sight  line  is  a  little  variable  in  guns  and  howit¬ 
zers,  for  in  firing  these  pieces  the  axis  of  the  trunnions  is  often 
more  or  less  inclined.  The  experienced  eye  readily  seizes 
the  superior  tangent  that  is  in  the  same  verticle  plane  as  the 
axis,  and  which  cutting  at  one  point  the  cascable  and  at  another 
the  swelling  of  the  muzzle,  serves  as  a  line  of  sight.  If  this 
line  were  determined  by  two  fixed  points,  it  is  evident  that  by 
the  least  inclination  of  the  trunnion  axis  from  the  hori¬ 
zontal,  the  line  of  sight  and  axis  of  the  bore  would  no  longer  be 
in  the  vertical  plane  of  projection.  It  is  this  reason  in  respect 
to  the  line  of  sight,  that  renders  the  firing  of  guns  and  howit¬ 
zers  so  prompt  and  facile. 

It  is  now  easy  to  fulfil  the  first  condition  in  firing  :  for  mor¬ 
tars  and  stone  mortars  a  platform  is  established  perfectly  hori¬ 
zontal,  and  on  this  the  bed  is  placed  ;  the  axis  of  the  trunnions 
being  horizontal,  and  the  object  being  visible,  then  by  means 
of  a  plummet  the  line  of  sight  and  object  are  brought  into  the 
vertical  plane  of  projection.  When  the  mortar  is  covered  by 
an  epaulment  that  masks  the  object,  two  stakes  are  placed  in 
the  superior  surface  of  the  epaulment,  and  give  the  direction. 

In  guns  and  howitzers,  it  is  only  necessary  to  seize  the  line  of 
sight  and  direct  it  against  the  object. 

The  second  condition  is  the  ballistic  problem,  which,  when  Second  condi- 

applied  to  the  fire  of  artillery,  assumes  a  very  peculiar  expres-  pro>.i°n  .uld’Vts 

peculiarities. 
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The  phrnome- 
r>^,  occurring  in 
vacuum. 


Consequences 
arul  results,  dedu¬ 
ced  from  the 
equations  of  pro¬ 
jectile  bodies 
moving  through 
vacuum  (See 
Frcncctur's  Trea¬ 
tise  on  Mechan¬ 
ics  ;  and  the  Me¬ 
moir  on  the  Bal¬ 
listic  by  Moreau , 
of  the  Maritime 
Engineers,  in  the 
1 1  tb  So.  of  the 
Journal  of  the 
Polytechnic^ 
School.) 
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sion.  The  indefinite  prolongation  of  the  axis  of  the  bore,  is 
called  the  line  of  projection ;  the  point  of  departure  of  the 
mobile,  is  called  the  buttery ;  the  angle  made  by  an  horizontal 
line  cutting  the  battery,  and  the  line  of  projection,  is  called  the 
angle  of  projection;  the  curve  described  by  the  mobile,  is  the 
trajectory ;  that  part  of  the  horizontal  line  which  is  contained 
in  the  trajectory,  is  its  amplitude ;  and  finally,  the  greatest 
vertical  ordinate,  is  called  the  height  of  the  flight. 

It  we  were  to  suppose  that  the  phenomena  of  motion  took 
place  in  a  non-resisting  medium,  then  their  circumstances  could 
be  easily  determined  by  the  simplest  doctrines  of  mechanics. 
In  this  case  we  know  that  the  body  is  subjected  to  the  action 
of  two  forces,  both  situated  in  the  vertical  plane  of  projection, 
and  consequently  the  trajectory  would  be  a  plane  trajectory 
and  situated  in  this  same  plane.  The  first  of  these  forces  is  that 
to  which  the  body  owes  its  initial  velocity  ;  being  an  impel¬ 
ling  force  in  the  direction  of  the  axis  of  the  bore,  and  in  conse¬ 
quence  of  vnicii  the  motion  would  be  uniform  if  it  acted  alone. 
The  second  is  gravity,  acting  vertically,  and  like  a  constantlv 
accelerating  force  continually  forcing  the  body  below  the  line 
of  projection;  and  which  would,  if  it  acted  singly,  attract  it  by 
an  uniformly  accelerated  motion.  These  two  forces  acting  to¬ 
gether  upon  the  mobile,  would  force  it  to  move  in  a  plane  tra- 
jection,  tangential  to  the  point  of  departure  in  the  line  of  pro¬ 
jection  and  contained  in  the  vertical  plane  cutting  this  line.  If 
h  be  the  height  produced  by  the  velocity  V ;  a  the  angle  of 
projection  :  x  and  z  the  co-ordinates  ;  the  general  equation  of 

X- 

the  trajectory  will  be.  z  =  x  tang,  a - (]V 

J  °  4h  cos.-  a  1  J 

likewise  we  find  the  equation,  a=  VT  sin.  a  —  -|gTa  (2). 

The  system  of  these  two  equations  illustrates  all  the  circum¬ 
stances  of  the  motion:  the  equation  (l)  is  that  of  a  parabola, 
the  construction  of  which  is  very  easj%  for  the  parameter  is 
4/i.  cos.2  a;  and  its  axis  is  vertical  :  the  equation  (2)  shews 
the  time  of  flight  of  the  projectile. 

The  principal  consequences  are ;  1st,  the  amplitudes  with 
the  same  initial  velocity  are  proportional  to  the  sines  of  double 
the  angle  of  projection,  and  the  heights  of  flight  are  as  the 
squares  of  the  sines  of  the  same  angle :  therefor#  the  value  of 
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Ihe  amplitude  =  2 h  sin.  2a,  and  the  value  of  the  height  of 
llight  =  h  sin.3  a. 

2d.  The  angle  of  projection  that  gives  the  greatest  amplitude 
for  a  given  initial  velocity,  is  the  angle  of  50°  or  half  a  ri.jht 
angle*  ;  for  the  expression  2 h  sin.  2a  becomes  the  maximum 
when  a  =  a  right  angle. 

3d.  For  a  given  amplitude  depending  upon  an  also  given  in¬ 
itial  volocity,  there  are  two  angles  of  projection  which  produce 
this  amplitude,  unless  it  be  a  maximum  ;  and  the  two  lines  of 
projection  make  an  equal  angle  with  the  line  forming  half  a  right 
angle  with  the  axis  of  the  x’s ;  this  is  easily  shown  by  the  va¬ 
lue  of  the  amplitude  ;  for  let  A  be  this  amplitude,  and  we  find 

A  —  2 h  sin.  2a  and  sin.  2a  —  or  a  ==  a  arc  ( sin.  =  ) :  this 

2 h  *  \  2 hJ 

demonstrates  that  the  amplitude  cannot  be  greater  than  2 h;  and 
that  when  it  is  equal  to  this  quantity,  it  is  the  maximum,  and 
the  angle  of  projection  is  then  a  a  right  angle  ;  and  finally, 
that  when  A  is  less  than  2 h,  there  are  two  angles  of  projection, 
and  the  difference  of  these  two  angles  is  divided  into  two  equal 
parts  by  the  line  that  forms  the  angle  of  50°  with  the  horizon 
and  vertex. 

4th.  The  whole  time  of  flight  is  easily  determined  ;  the 
equation  (2)  gives,  when  z  =  0,  0  =  T  {V  sin.  a  —  A  gT)  and 


velocity  v  in  one  point 


of  the  trajectory  for  which  we  have  x  =  b,  will  be 


t>  —  V/  2  eh  —  2  sb  tans ■  a  +  - — — - 5  and  the  time  t,  at 

6  *  a  2 h  cos  3  a 

the  end  of  which  the  projectile  is  in  the  same  point  for  which 
x  =  b  will  be  expressed  by  l  =  — - = - ~ - . 


V  cos.  a  cos.  a  2  gh 


Such  are  the  known  relations  of  the  circumstances  of  motion, 
and  of  which  the  theory  of  gunnery  might  make  the  most  im¬ 
mediate  application,  if  the  hypothesis  of  vacuum  could  be  ad¬ 
mitted.  But  these  mathematical  principles  can  only  be  used 
as  a  term  of  comparison  to  which  may  be  referred  the  approxi¬ 
mating  results  obtained  by  the  analysis,  aided  by  experiment, 

*  The  new  division  of  the  circle  into  400  decrees,  is  here  ancj  hereaf¬ 
ter  alluded  to.  Tkaksmtor. 
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in  investigating  the  phenomenon  and  the  physical  circumstan¬ 
ces  accompanying  it. 
non wi.'^pa-sTo-  ^he  plainer  the  question  when  the  projectile  is  supposed  to 
8isUn-"  mr.h„ra  ke  imPelle^  through  vacuum,  the  more  complicated  it  becomes 
Tree.rhe®  oeraBnerJ  when  the  fli§ht  is  throu?h  a  resisting  medium  like  the  atmos- 
above  lited1)01"5  ^iere‘  this  ^ast  case  becomes  necessary  to  introduce  into 
the  mechanical  analysis  of  the  question,  a  third  power  directly 
opposed  to  motion,  to  represent  the  resistance  of  the  medium 
at  each  moment  to  the  mobile,  and  the  direction  of  which  in 
every  point  of  the  trajectory  is  that  of  a  tangent  to  this  point. 
This  resistance  of  the  air  to  the  motion  of  bodies,  is  evidently 
a  certain  consequence  of  velocity  ;  but  its  laws  are  not  yet  well 
understood,  and  there  remains  to  be  made  on  this  subject  ex¬ 
periments  that  require  an  able  director.  From  what  we  already 
know,  it  is  certain  that  when  the  velocity  of  projectiles  is  in¬ 
considerable  and  does  not  exceed  100  metres  (112  yards)  a 
second,  the  trajectory  through  the  air  does  not  very  sensibly 
differ  from  that  through  vacuum  ;  so  that  for  all  degrees  of  ve¬ 
locity  not  exceeding  200  metres  (225  yards),  we  may  suppose 
the  resistance  is  proportioned  to  the  velocity  :  but  this  is  not  the 
case  with  cannon,  whose  velocity  is  never  less  than  300  metres 
(335  yards,)  and  often  exceeds  1500  metres  (1070yards.)  In 
the  hypothesis  adapted  to  the  most  common  cases  of  artillery 
firing,  where  the  velocity  is  from  2G0  to  bOO  metres  (290  to  670 
yards),  the  resistance  is  admitted  to  be  proportional  to  the 
square  of  the  velocity,  and  Newton  found  its  value  expressed 
D 

by  |  Jy~^  vS  ’  a  being  the  diameter  of  the  projectile,  D  the 

density  of  the  medium,  D'  the  density  of  the  mobile,  and  v  de¬ 
signating  the  velocity  :  but  the  quantity  §  is  too  little  when  the 
velocities  become  very  great,  and  it  is  then  proper  to  substitute 
for  it  0.45.  To  understand  how  the  motion  of  a  shot  impressed 
with  great  velocity,  becomes  very  much  changed,  we  must  first 
know  that  air  precipitates  itself  into  vacuum  at  the  surface  of 
the  earth  with  a  velocity  of  430  metres  (1437  feet  or  479 
yards).  Consequently  when  the  velocity  of  the  projectile 
exceeds  this  quantity,  the  mobile  creates  behind  itself  a  vacuum 
and  is  exposed  in  front  to  a  greater  pressure  than  in  rear ;  this 
produces  a  most  striking  alteration  in  the  circumstances  of  its 
motion,  and  which  analysis  has  enabled  us  to  discover. 
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We  will  now  investigate  the  circumstances  of  the  motion  of  s^tencesdeduc- 
a  mobile  fired  through  the  air  from  a  cannon,  and  will  suppose  ®f  themraotion°or 
that  the  resistance  is  proportional  to  the  square  of  the  velocity,  lT0}g‘^g 
in  order,  as  in  the  preceding  case,  to  obtain  general  results  on  djuin' 
which  to  establish  a  theory  of  gunnery.  The  more  the  ques¬ 
tion  in  cases  of  vacuum  is  simple,  the  more  complicated  it  is  by 
the  introduction  of  a  force  representing  the  resistance  at  each 
instant  of  motion. 

To  express  the  relations  of  the  circumstances  of  the  motion 
of  a  mobile  impelled  through  the  air  by  artillery,  we  must  in 
this  particular  case  apply  the  general  equations  of  the  motion 
of  a  body  in  a  curved  line  ;  using  and  designating  properly 
the  different  species  of  quantities  to  be  considered. 

a  =  the  angle  of  projection  ;  this  is  the  angle  made  by  the 
line  of  projection  with  the  axis  of  the  x’s. 

h  =  the  height  produced  by  the  initial  velocity  V. 
v  =  the  velocity  of  the  body  in  the  line  of  the  trajectory  at 
the  end  of  any  given  time. 

the  resistance  of  the  air,  supposed  to  be  propor¬ 
tional  to  the  square  of  the  velocity. 

A  —  a  constant  quantity, determined  by  experiment, 
the  height  from  which  the  mobile  must  fall  to  experi¬ 
ence  a  resistance  from  the  air  equal  to  its  weight. 
e  =  the  number  represented  by  the  Naperian  logarithm  1. 

S  =  the  arc  described  by  the  mobile  in  its  trajectory  at  the 
dy 

end  of  any  given  time  t.  -j-  =  p. 

These  being  established,  the  general  equations  of  motion  ap¬ 
plied  to  the  case  under  consideration,  give  : 

—  =  2 h  cos.2  a  -j-.  (See Francoeur's Mechanics,  p.  198.)  (£) 


t  tiiut  ui  an 

s 

xAv2=S 


K 


and . . .  .dS  =  \/ dx 2  -f-  dy2  =  dx  V\  -j-  p2  ■  by  multiplying 
these  two  equations  we  obtain, 

_ 

—  e  dS  =  2h  cos.2  a  dp  1  p2  (1)  which  being  inte¬ 
grated,  gives 

q$  _ _  _ 

— e  =Ahcos.2a  |  p  V 1  -J-  p2  -f-  log.  (p  -f-  \/ 1  +  p2  )  +  C  j 

AS 

which  becomes  by  resolving  C  :  +  e  =  1  -f-  Ah  cos.2  a  X 
( sin.  a 

; - 1 

)cos.2  a 

VOL.  T. 


-log.tdhg.(50°+ja) — pVl+p2 — log.(p+  \/ 1  -f/)3  V 


U 


* 
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it  w e  then  take  the  logarithms,  and  to  shorten  the  operation  malu 
sin.  a 

—  +  log.  tang.  (50°  +  i  a)  =/;  we  shall  find 


|  l-j-Ahcos.2a 


f—py/  j  -rp-- log.(p+s/\+p 


t+r0)j-(2). 


to  bring  into  this  equation  the  quantity  K,  that  is  supposed  to- 
be  found  by  experiment,  we  must  find  a  proportion  between  if 
and  the  co-efficient  A.  For  this  we  have  the  formula  ^  A  v- 
rcpresenting  the  resistance  of  the  air  relative  to  the  velocity  v: 
but  as  we  suppose  that  the  body  falls  from  the  height  K,  we 
find  v2  =2g  K.  The  resistance  of  the  air  therefore  at  the 
end  of  the  fall  will  be  AMgK,  calling.!/  the  mass  of  the  body 
but  as  the  quantity  K  is  supposed  such,  that  the  resistance  is 
equal  to  the  weight,  we  find  AMgK  =  Mg,  or  AK  =  1  ;  which 


gives  A  =  — .  The  equation  (2)  will  then  become 


Relation  be¬ 
tween  the  trajec¬ 
tory  through  air, 
ant]  that  through 
vacuum. 


gT  [f—pj  1  +p2-log.(p+y/\  +p2  )j  |  (3). 

If  in  the  equation  (I)  we  suppose  A  =  0,  which  amounts  to 
supposing  that  the  body  moves  in  vacuum,  we  will  find  bv 
changing  S  into  S'  and  integrating. 


S=K  log. 


S'  —  h  cos.2  a^f  —  p  \/ 1  -f-  p2  —  log.  (p  +  V\  ~r  p-  (4). 

This  latter  reduces  the  equation  (3)  to  : 

S  =  K  log.  ( 1  +  -n.')  (5).  An  equation  establishing  the  pro¬ 


portion  between  the  corresponding  arcs  S  and  S'. 
on0bSMdatdeduc-  muSt  ke  °^servetl  i  lst>  tliat  as  the  value  of  p  should  be 
iaUonsorthe^Tra  same  ^or  arcs  ®  ai)d  the  tangents  protracted  to  their 


trajectories.  extremes  are  parallel.  So  that  if  the  arc  S'  be  given,  and  the 
tangent  be  protracted  to  its  extremity,  the  point  terminating;  the 
corresponding  arc  S,  will  be  that  of  the  trajectory  where  the 
tangent  will  be  parallel  to  the  first. 

2.  The  corresponding  arcs  S'  and  S  increase  simultaneously  ;  but 
the  arc  S  increases  less  rapidly :  in  the  parabolic  trajectory  the  di¬ 
rection  of  the  tangent  protracted  to  the  extreme  of  the  arc  S'  con¬ 
tinually  approaches  the  vertical,  and  only  becomes  perpendicu¬ 
lar  at  the  axis  of  the  ar's  when  S'— CC  :  the  same  is  the  case  in 
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the  trajectory  through  air,  when  S= CO,  the  tangent  is  perpen-  b^®tJies'fend^| 
dicular  to  the  x’s,  hut  it  is  remarkable  that  this  tangent  is  an  b™jetator^erticai 
asymptote  ;  that  is,  it  meets  the  axis  of  the  x’s  at  a  finite  dis-  ^™PL°'0*’  which 
tance.  To  demonstrate  this,  we  will  transfer  the  radical  of  the  “,n3^aya£e  found® 
co-ordinates  to  the  point  of  the  descending  branch  where  the 
tangent  makes  with  the  axis  of  the  x's  such  an  angle  that  we 
may  without  any  sensible  error  neglect  the  square  of  the  radius 
1  against  the  square  p 3  of  its  tangent. 

Let  a'=  the  angle  made  with  the  axis  of  the  x’s  by  the  tangent 
at  the  new  radical. 

..  S”=  the  arc  of  the  trajectory  calculated  from  the  departure 
from  this  radical. 

..  h'=  the  height  produced  by  the  velocity  of  the  body  at  the 
same  radical.  Tang .  a'=p. 

These  being  established,  the  equation  (1)  becomes  by  omit¬ 
ting  1  against  p3  supposed  very  great ; 

ASff 

—  e  'J  dS"  =2h'  cos.3  a'  pdp,  which  being  integrated  gives, 

AS'1 

—  e  =  Ah'  cos.3  a'  ( p 3  +  C)  ;  and  as  at  the  radical  S"  — 0, 

and  p  =  tang,  a',  it  follows  that  C  =  jj-,  C0ST~^ 

and  that  the  preceding  equation  becomes 
a  c  n 

—  e  =  1  +Ahr  cos.3 a'  ( p 2  —  tang.3a')  :  if  now  we  substitute 

for  A ,  its  value  —  and  for 

deduced  from  the  first  equation  (£),  by  substituting  S"  in  the 

place  of  S,  h!  instead  of  h,  and  a'  in  the  place  of  a,  we  will  have 

dx  dp  K  —  h’  sin.3  a' 

-  ■  and  as  the  quantity - — 2— 


—  tang. 


its  value  —  X  2h'  cos.2  a' 
dx 


2  K 


P 2  + 


■h'  sin.2  a' 


cos. 


;  integrating  and  determining  the  constant,  by 


is  always  positive,  it  may  be  represented  by  m2,  and  we  will  have 
dx  dp 

2K  =  p3  +  m2 

observing  that  at  the  new  radical  we  find  at  the  same  time 

x  =  0,  and  p  =  tang,  a',  it  becomes 

2K  (  ,  p  \  ,  tang.  a\) 

x  =  -  ^  arc  (  tang.  =  -—j  arc  ^  tang.  =  ~  >  :  ,f 

now  we  suppose  that  in  the  equation  p  becomes  infinite  ;  that 
is,  if  we  consider  that  point  situated  in  the  infinite  where  the 
vertical  tangent  touches  the  descending  branch,  we  will  find  for 
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the  value  of  the  corresponding  abscissa,  by  calling  G  the  am¬ 
plitude,  i'  =  G  -J - |  "  —  arc  ^  tang.  =  ^  j  ;  which 

demonstrates  that  the  value  of  x',  compared  to  the  radical  of  the 
curve,  is  finite,  and  known  when  h  and  a  are  know  n. 

The  amending  If  now  we  consider  the  ascending  branch,  and  as-umc  the 

branch  o'  Use  tra-  3 

je  -tory  hi- an  in-  arcs  S  and  S'  beneath  the  radical,  we  must  take  them  negative- 

dined  asymptote,  "  ° 

the  position  of  _  S* 

which  may  be  ly  and  the  equation  (5)  will  become  —  S  =  K  log.  (1  —  —)  : 
fouml  on  the  axis  J  l  \  J  °  K  K  J 

of  the  r’s. 

the  hypothesis  of  S'  =  K  makes  S  indefinite  ;  which  shows,  that 
if  we  assume  on  the  parabola  beneath  the  radical  an  arc  nu¬ 
merically  equal  to  the  quantity  K,  and  protract  to  its  extremity 
a  tangent,  this  line  will  be  parallel  to  that  which  would  be 
protracted  to  the  point  in  the  ascending  branch  situated  at  the 
infinite  :  thus  the  ascending  branch  has  an  asymptote  inclined 
to  the  axis  of  the  x’s,  and  the  position  of  which  may  be  calcu¬ 
lated  ;  that  is,  the  point  where  it  meets  the  axis  of  the  x's  and 
the  angle  which  it  makes  with  this  axis.  To  do  this,  we  must 
resume  the  equation, 

S_ 

e*  =1  +  h  C°SK  (f—p^l+p2  —  log.(p-\-  v'l-f 7>2))  J 


if  in  this  equation  w  e  substitute  for  e 
S 


S_ 

Y 


its  value  deduced  from 


the  equation 

members  by  2K,  we  will  have 
2 kdp  (  K 
dx 


=  2h  cos.2  a  and  we  multiply  the  two 


”  \  uYJ~a  +f~~  P  Vl +P*  — l°g-  {P  +  +p3  )  V 

To  throw  this  equation  into  a  more  concise  form,  make 

-f f—n,  and p  V 1  +  p2  +  log.  (p  +  V\  +  p2 )  =P, 

,  “  CL 


h  cos. 

and  we  will  find  by  taking  the  value  of  dx,  dx 
2  Kpdp 


2K  dp 
n —  P' 


and 


dy=  — 


n  —  P 


,  because  dy  =  pdx. 


Substituting  these  values 


in  the  equation  (3),  gives,  S  =  K  log.(—  cos.3  a  (n —  P ))  : 
as  p  is  the  trigonometric  tangent  of  the  angle  that  the  tangent 


i 
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protracted  to  the  extremity  of  the  arc  S,  makes  with  the  axis  of 
thex's,  if  this  tangent  be  an  asymptote,  it  must  be  thatS  —  00  ; 
and  this  condition  will  be  fulfilled  by  the  equation  n=  P :  by  this 
relation  between  n  and  P  we  determine  the  tangent  of  the  angle 
of  the  asymptote  with  the  axis  of  the  x’s.  To  find  the  abscis¬ 
sa  corresponding  to  the  asymptote,  we  will  take  the  formula 
ydx 
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x  — 


which  represents  this  abscissa  ;  and  substitute  there¬ 


in  for x,  y,  d. r,  dy,  the  values  found  above  ;  we  will  then  have 
for  the  value  of  the  abscissa  sought, 

2 K  r  pdp  oir  p  dp 


*  =  fJOP-ZK  f-Ht 

p  J  n  —  r  J  ii  — 


p  —  j  — p,  taking  care  to  take  the 

integrals  from  p  —  tang,  a,  to  the  value  of  p ,  which  extinguishes 

n  —  P. 

To  arrive  at  the  description  of  the  curve,  we  would  remark  Construction  or 
that  it  can  only  be  traced  in  general  by  points,  and  can  only  be  trajectory"  when 
deduced  Iroin  the  relation  between  x  and  y  when  a  is  very  small :  jection  6is  very 
the  question  therefore  is  to  find  a  relation  between  x  and  y.  curve  little  ele* 
For  this  purpose  let  us  resume  the  equation 


S—K  log.  {  1 


hcos.2a(  . 


1  -f-p2 — ty?-(p+V/]  +/>2 


By  passing  to  the  numbers,  we  have 
S_ 

K 


>)! 


=  l  +  /t 


cos.2  a  I 

K  Y 


p  V  i  -\-p2  ■ 


vi+i»o)  * 


■log.(p 

but  we  find  by  the  equation  (£),  by  substituting  for  A  its  value 
S 

1 

K’ 

preceding  equation,  we  have 
dp 
dx 


K  ,  dp 

e  =  —  2ft  cos.2  a  —  ;  by  substituting  this  value  in  the 


‘  2l  7osJ'a  +  2 ]{(( 

to  integrate  this  equation,  make  p  =  C  -f  A'  x  -f  B'  x2  -f  &c. ; 
and  we  will  have  the  first  term,  C~tang.  a  ;  then  take  in  this 

equation  the  value  of  ^  which  will  be  substituted  in  the  pre- 

ceding,  and  we  determine  the  unknown  co-efficients  A' ,  B',  kc.  : 

this  makes  p  =  tang,  a  —  - 


2ft  cos.2  a  4hK  cos,2  a 


kc.  :  re- 
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dy 

placing  p  by  its  value  — ,  and  integrating  again,  wc  find 


V  =  .t  tang,  a 

/  1 


x2 

7' 


i 


i 


h  cos.2a 

1 


3.  4  hK  cos. 3  a  2.  3.  4. 


Vrarin? 

trajectory 


,  —  j  -4-  &C. 

^  2hK2  cos.*  a  4  h 2Kcos.Aas 

Tins  series  is  very  convergent  when  a  is  very  small  ;  conse¬ 
quently  we  may  use  it  with  advantage  in  the  special  cases  of 
ricochet  firing,  and  of  cannon  firing  on  plains  when  a  is  very 
little  :  in  such  cases  it  will  be  sufficient  to  take  the  three  first 
terms  of  the  series. 

ti  e  To  construct  the  trajectory  when  a  is  any  quantity  whatever, 
points'  when  the  we  cannot  deduce  the  graphical  figure  from  the  relation  between 
Son  is  rrore'1  or  z  and  y ;  it  must  therefore  be  traced  by  successively  determined 

less  considers  >16. 

(See  plate  points,  by  gradually  and  slightly  varying  the  inclination  of  the 
elements  of  the  curve.  To  trace  the  ascending  branch  AMD, 
conceive  it  to  be  divided  into  the  parts  ab,  be,  co,  &zc.  sufficient¬ 
ly  small  to  be  considered  straight  lines  :  suppose  also  that  the 
angles  formed  by  these  small  rectilinear  elements  with  the  hori¬ 
zon,  diminish  successively  one  degree,  so  that  the  first  angle 
b  A  P,  being  known,  the  others  are  also  known.  These  being 
granted,  then  if  in  the  equation  (3)  ^ 


8=  K  log.  |  1  +  (f—p  V 1  +  p-  —  log.  (p<S  1  +p2  jj  | 

we  put  for  p  the  value  agreeing  with  cle,  we  will  find  the  length 
of  the  part  be  ;  we  will  find  likewise  the  two  sides  be  and  ce  of 
the  rectangled  triangle  bee :  in  the  same  way  are  calculated  co,  and 
of,  and  of,  &c.  The  same  operation  will  be  continued  until  the  an¬ 
gle  of  inclination  becomes  equal  to  zero,  when  we  will  have  found 
the  summit  D  of  the  trajectory  ;  and  by  adding  together  all  the 
several  arcs,  we  have  the  ascending  branch  AMD;  and  by 
uniting  the  horizontal  bases  of  the  small  triangles,  we  find  its 
amplitude  AP.  Finally,  by  uniting  all  the  vertical  heights  of 
these  same  triangles,  we  find  the  height  of  the  flight  DP .  By 
departing  from  the  point  of  the  ascending  branch  wberep=  o,  we 
find  successively  the  negative  values  of  p  beginning  with  one  de¬ 
gree,  and  increasing  one  degree  at  each  new  operation,  and  we 
will  obtain  by  the  formula  the  corresponding  values  of  the  ele¬ 
ments  of  the  descending  branch  ;  and  consequently  the  extent 
or  display  of  this  branch,  and  its  amplitude,  which  being  add- 
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ed  to  that  already  found  for  the  ascending,  will  give  the  total 
amplitude.  The  calculation  may  be  abridged  by  the  considera¬ 
tion  that  for  values  equals  of  p,  but  of  contrary  signs,  the  values 
of  S  are  likewise  of  the  same  magnitude  ;  but  they  are  attached 
to  different  signs  :  as  p  a/  1  +  p 2  changes  into  — p  \/ 1  +  P2 
when  p  is  negative  ;  in  the  same  way  log-,  (p  —  \J\  -f -p-') 
changes  into  —  log.  (p  - f-  a/i  +  p2). 

In  proportion  as  wre  determine  the  elementary  arcs  of  the  tra¬ 
jectory,  we  can  also  determine  the  velocity  at  the  extreme  of 
each  arc  ;  and  consequently  the  velocity  at  the  different  points 
of  the  curve.  In  the  same  manner  may  be  calculated  the  time 
in  which  each  element  is  traversed,  and  these  spaces  of  ele¬ 
mentary  time  being  added  together  give  the  whole  time  in 
which  the  ascending  and  descending  branches  w'ere  respective¬ 
ly  traversed.  In  fine,  the  analysis  unfolds  the  degree  of  curva¬ 
ture  of  (he  trajectory  at  its  different  points. 

It  follows  from  all  these  analytic  considerations,  that  the 
circumstances  of  the  motion  of  projectiles  fired  through  the  at¬ 
mosphere  from  cannon,  are  known  in  an  approximating  manner, 
and  that  they  should  guide  us  in  establishing  a  theory  of  gun¬ 
nery.  By  recapitulating  the  general  consequences  deduced 
from  the  analysis,  we  find,  1st,  that  the  trajectories  can  only 
be  traced  by  successive  points  w  hen  the  angle  of  projection  is 
not  very  small ;  but  that  in  this  latter  case,  we  can  deduce  the 
figure  from  the  relation  between  the  co-ordinates. 


The  velocity 

at  a  point  of  the 
trajectory,  and 
the  time  in  whWi 
it  is  tnro’. 

(See  the  Essay 
on  the  Ballistic, 
referred  to  pr(' 
cedmgly.) 


General  results 
of  the  analysis. 


2d.  That  the  ascending  and  descending  branches  are  unlike, 
and  are  contained  between  two  asymptotes,  the  position  of 
which  is  known  on  the  axis  of  x  ;  that  the  ascending  branch  is 
least  remote  from  the  parabola ;  that  its  curvature  is  less  than 
that  of  the  descending  branch  ;  and  that  the  velocity  of  motion 
is  greater  in  J he  former  than  in  this  latter. 

od.  1  hat  the  greatest  Curvature  is  not  at  the  summit,  but  at  (plate  vi, 
the  point  L  a  little  beyond  it ;  neither  is  the  least  velocity  at  f‘S  %) 
the  summit,  but  at  the  point  G,  which  is  further  from  the  sum¬ 
mit  than  L. 

4th.  When  the  mobile  has  passed  through  the  point  G  of  tha 
minimum  of  velocity,  the  motion  accelerates  indefinitely,  but 
very  slowly,  and  without  the  velocity  ever  possibly  transcend- 
ing  a  given  limit  determined  by  the  calculation. 

5th.  The  amplitude  of  the  ascending  brunch  is  greater  than 
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that  of  the  descending  ;  and  the  total  amplitude  is  much  less 
than  what  it  would  be  in  vacuum.  When  the  initial  velocities  are 
very  great,  there  is  between  the  two  amplitudes  such  differ¬ 
ences,  that  the  amplitude  in  air  is  only  or  even  of  the  am¬ 
plitude  in  vacuum. 

Manner  of  de-  The  quantity  K  that  enters  into  the  formules  which  explain 

lerminine  the  .  .  ......  ... 

quantity  K in  Hie  the  circumstances  ot  the  motion  ol  projectiles  through  air,  is, 

excess  the  eir-  as  we  have  seen,  the  height  from  which  the  projectile  must  fall 
cumstaoces  of  .  r  .  .  .  .  .  ,  . 

mourn  of  ee  ca  to  sustain  irom  the  air  a  resistance  equal  to  its  weight:  this 

prnieci ife?  "fired  quantity  should  be  calculated  for  each  kind  of  projectile,  and 
from  raucon  r  ,  ... 

through,  air.  lor  the  two  cases  of  mean  and  very  great  velocities. 

We  will  distinguish  mobiles  into  two  classes  ;  the  first  com¬ 
prehending  bombs  and  howitzes,  and  the  second  including  balls 
of  all  calibers.  In  the  same  manner  we  will  distinguish  velo¬ 
cities  into  two  kinds;  1st,  that  of  bombs,  howitzes,  and  balls 
fired  in  ricochet ;  2d,  that  of  cannon  of  all  calibers,  with  the 
greatest  charges  and  at  random. 

We  have  seen  above  that  if  D'  and  D  represent  the  respec¬ 
tive  densities  of  the  globe,  and  of  the  air,  and  if  a  be  its  diame- 

D  V 2 

ter,  we  find  the  resistance  I?  =  §  ./J  i>2=§. 


mean  velocities  ;  and  \  A  v-  =  0.45. 


D  v 2 


cities  ;  and  as 


A’ 


D'a 
it  follows  that 


for  cases  of 

Da 

for  very  great  velo- 


K  = 


D'a  .  ,  ... 

a. -  for  mean  velocities. 

3  D 

D'a  .  . 

1.11].-^-  for  great  velocities. 


Remark?  on 
norabs  aud  how¬ 
itzes. 


It  must  be  observed  that  for  bombs  and  howitzes  the  density 
D'  is  a  mean  density,  obtained  by  multiplying  the  density  of 

P 

the  metal  by  the  ratio  — ,  P  being  the  weight  of  the  hollow- 

mobile,  and  P'  that  of  the  same  mobile  considered  as  homoge¬ 
neous.  Thus  for  example,  for  a  24  pound  ball  impressed  with 
a  great  velocity  produced  by  a  charge  of  12  pounds,  we  have 
a  =  0ml,  15;  £'  =  6047.0=1,  and£  =  Oml,  15X6047  X  1.11  I. 
If  the  ball  be  fired  with  a  charge  giving  it  a  mean  velocity  of 
about  460  metres,  we  would  have  K  =  0,rat  15  X  6047  X 
finally,  if  the  ball  be  hollow  and  weigh  about  6  pounds,  we 
should  have  K  =  0,mt  15  X  6047  X  *  X  f . 
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When  the  phenomenon  takes  place  in  vacuum,  the  angle  that 
always  gives  the  maximum  ot  amplitude  is  that  of  50  ,  (n  m)  • 
but  this  is  not  the  case  when  the  movement  takes  place  through 
air ;  this  angle  is  then  always  less  than  halt  a  right  angle,  and 
varies  according  as  the  mobiles  are  impelled  with  a  greater  01 
less  inittal  velocity,  and  according  to  the  laws  of  resistance: 
we  find  this  angle  by  first  finding  the  limits  within  which  it  is 
included,  and  then  using  the  method  of  interpolations. 

To  perfectly  convince  ourselves  of  these  truths,  and  become 
familiar  with  the  operations  of  the  calculations  that  lead  to  the 
graphical  construction  of  a  trajectory,  the  students  will  calcu¬ 
late  the  circumstances  of  the  motion  of  a  24  pound  shot  fired 
through  air  from  a  gun  under  a  given  angle  oi  projection,  and 
with  a  given  initial  velocity  ;  and  they  will  compare  the  re¬ 
sults  of  this  hypothesis,  with  that  of  the  hypothesis  of  the  move¬ 
ment  being  through  vacuum.  We  give  here  the  results,  for  the 
benefit  of  our  young  readers  who  are  averse  to  these  long  and 
laborious  calculations. 

The  data  in  this  case,  are  ; 

The  angle  of  projection .  45°  (old  m). 

The  initial  velocity  .  486.  27.  (541  yifrds). 

The  projectile  or  24  pound  shot  117.bec,39.  (261bs.  av’s.  Eng.) 
The  diameter  of  the  shot  (a) ....  0.  Dr,t  1 5.  (5  in.) 

The  density  of  the  air .  1* 

The  density  of  cast  iron .  6047. 

The  quantity  found  for  K .  1209.  mt  (1334  yards). 

The  dimensions  of  the  trajectory  and  the  circumstances  of 
the  motion  being  calculated  according  to  these  data,  we  find  the 
result  to  be  as  follows  : 

Movement  )  Amplitude  23755.  mt  60  (about  26,400  yds.) 

through  >  Height  of  flight  5941.  40  (  . .  6,603  yds.) 

vacuum,  y  Time  of  flight  97."  7 

I  /  ascending. 

Amplitude  of  )  2427  796 

the  hranrh  J  descending 

the  orancn,  (  1370>  300 

Height  of  flight  1668.  866 

Duration  of  t  ascending. 


Angle  of  pro¬ 
jection  affording 
the  maximum  oE 
amplitude. 


Application  of 
the  preceding 
principles  to  the 
movement  thro’ 
air  of  a  2*  pound 
shot. 


Data  in .  this 
cas*. 


Motion 
through 
the  air. 


yard9. 

3798.m,096  (about  4220) 


( 


1854) 


the  move- 


14/ 


94 , 


descending. 
21."  03 


35."  97 


ment  in  the 

branch,  x  , 

Length  of  the  trajectory  ....  5303.mt819  (about  5894) 
Maximum  of  amplitude  ....3855.  493 (  ..  4284 j 

i  Angle  of  the  maximum  of  amplitude  31.°  99  (old  m.) 
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These  results  show  that  the  amplitude  of  the  trajectory 
through  air,  is  only  about  of  what  it  would  be  in  vacuum  ; 
and  that  the  height  of  flight  is  not  i  of  what  it  would  be  in 
vacuum.  Also,  that  the  time  of  flight  through  air,  is  not  one- 
half  what  it  would  be  in  vacuum  ;  and  that  the  angle  which 
gives  the  greatest  range,  is  far  from  being  half  a  right  angle. 
»r.Eielnarofnn  the  ^  velocity  decreased  greatly,  the  angle  of  projec- 

greatest  rauge.  tion  affording  the  greatest  range  would  be  nearly  45°  (o  m) ;  by 
calculating  it  for  a  velocity  of  about  240  metres  (270  yards),  we 
find  it  to  be  37°  .28,  and  for  a  velocity  of  153  ml  (170  yards), 
it  reaches  42°  .23  ;  for  a  bomb  of  0  mt,  32  (12f  inches)  in  di¬ 
ameter  with  a  velocity  of  114  mt  (127  yards),  the  angle  of  the 
greatest  amplitude  is  very  nearly  45°,  being  in  reality  43". 52. 

Experience  has  established  that  for  a  24  pounder,  loaded 
with  i  the  weight  of  the  shot,  the  angle  of  projection  for  the 
greatest  range  is  about  42°  ;  and  for  a  bomb,  filled  with  earth, 
it  is  about  43°. 

The  velocity  of  musket  balls  being  very  considerable,  about 
500  metres  (556  yards),  it  follows  that  the  angle  which  gives 
the  greatest  range  of  a  musket,  is  far  from  45°  ;  this  fact  is  con¬ 
firmed  by  experience. 

Theory  of  gun-  To  apply  the  ballistic  theory  to  practice,  we  must  calculate 

liery  applied  to  r  r  "  *  * 

practice.  the  dimensions  of  the  trajectories  of  the  different  kinds  of  pro¬ 

jectiles,  and  form  tables  that  will  exhibit  to  the  practical  artil¬ 
lerist  the  circumstances  of  the  movement  in  each  particular 
case.  But  to  construct  these  tables  and  trace  the  trajectories, 
it  is  requisite  that  experiments  first  establish  approximative^ 
the  initial  velocities  impressed  on  mobiles;  1st,  by  the 
smallest  charges  ;  2d,  by  medium  charges  in  daily  use  ;  3d,  by 
the  greatest  charges  that  can  be  used.  These  experimental 
data  being  established,  we  next  consider  the  manceuvres  in  the 
firing  of  each  kind  of  artillery  pieces;  and  in  this  respect  the 
firing  of  mortars  and  howitzers  of  great  ranges,  is  distinguished 
from  cannon  and  common  howitzer  firing.  In  the  first,  the  an¬ 
gle  of  projection  is  always  above  the  horizon,  and  varies  from 
20°  to  45°.  In  the  second,  the  angle  of  projection  may  be 
below  or  above  the  horizon,  varying  from  0°  to  20°  above,  and 
from  0°  to  10°  below  the  horizon.  In  the  first  case  we  may 
suppose  the  angle  of  projection  to  vary  from  5°  by  5°,  in  pass¬ 
ing  from  one  extreme  to  another;  this  will  give  for  each  kind 
of  projectile  3  series  of  5  trajectories,  each  relative  to  the 
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three  charges  mentioned.  Therefore  by  tracing  these  trajec¬ 
tories,  and  calculating  all  the  circumstances  of  the  motion  of  the 
projectiles  in  each  curve,  we  can  construct  tables  that  will  be 
very  useful  as  guides  in  practice:  but  it  is  necessary  to  calcu¬ 
late  for  each  trajectory  the  chords  successively  protracted  from 
the  radical,  and  which  rise  above  the  amplitude  by  angles  con¬ 
tinually  increasing  5  degrees.  In  the  second  case,  where  the 
fire  takes  place  under  angles  never  exceeding  20°  above,  nor 
10°  below  the  horizon,  we  must  only  vary  the  angles  between 
0°  and  the  superior  and  inferior  limits,  by  21°  ;  this  will  give 
for  each  species  of  projectile  3  series,  including  each  13  tra¬ 
jectories.  In  each  series,  one  of  these  trajectories  will  relate 
to  the  case  wherein  the  line  of  projection  is  horizontal  ;  8  will 
relate  to  the  cases  of  the  line  of  projection  being  above  the  ho¬ 
rizon  ;  and  4  to  the  line  of  fire  below  the  horizon.  In  the  kind 
of  firing  that  we  have  just  investigated,  we  must  calculate  the 
circumstances  of  the  motion  of  the  projectile  in  each  trajectory  ; 
likewise  the  chords,  the  distance  of  the  point  blank,  &c.  AH 
these  species  of  quantities  must  form  separate  columns  in  the 
tables,  so  that  at  the  first  glance  we  can  attain  the  solution  of 
each  particular  case. 

When  theory,  aided  by  experiment,  shall  have  constructed  Solution  of  tbe 

J  7  j  i  two  general  ques- 

these  tables,  it  will  then  be  easy  to  resolve  the  two  questions  ‘>ons  in  ginnery 
to  which  gunnery  gives  rise. 

1st.  A  projectile  being  fired  with  a  given  initial  velocity  and 
in  a  known  direction,  it  is  required  what  trajectory  it  describes  1 
Knowing  the  initial  velocity,  we  can  find  the  charge  belonging 
to  it,  and  this  will  designate  the  series  containing  the  trajectory 
required;  from  the  trajectories  of  this  series  we  will  then  take 
that  whose  axis  of  projection  makes  with  the  horizon  the  angle 
given. 

2d.  The  position  of  the  object  and  the  initial  velocity  being 
known,  it  is  required  under  what  angle  the  projectile  must  be 
fired  ?  The  projectile  and  initial  velocity  being  known,  we  find 
the  series  including  the  trajectory,  one  of  the  points  of  which 
will  have  the  same  co-ordinates  as  the  object :  this  trajectory 
being  found,  the  angle  of  projection  is  also  found,  &c. 

30.  We  have  observed  that  there  are  two  kinds  of  firing  to  so.  Firin*  oi 
be  distinguished  ;  that  with  elevated  trajectories,  and  that  with  KU"S  ‘“pr’’l’ttt 
depressed  trajectories.  The  first  relates  to  the  firing  of  bombs 
and  howitzes  to  great  distances  ;  the  second,  to  cannon  and 
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Method  or  firm?  common  howitzers. 

howitzer*  and  ...  ,  ,  ,  .  ....... 

their  ngure  and  inode  ot  service  allowing  this  simpler 


cnortare. 


The  practice  in 


Most  commonly  howitzers  are  fired  like 

cannon  : 

and  more  expeditious  method,  which  renders  the  use  of  this  arm 
fit  for  all  kinds  of  combats,  and  of  great  advantage  under  any 
circumstances.  Howitzers  are  much  used  in  the  attack  and 
defence  of  places.  In  sieges,  bombs  are  also  fired  under  small 
angles  to  produce  ricochets:  in  this  point  of  view,  this  is  one 
of  the  most  terrible  weapons,  as  we  will  show  more  fully  in  the 
third  part. 

In  firing  bombs  and  howitzes  with  high  trajectories,  the  po- 
howftzes™^ when  sition  of  the  object  being  known,  we  begin  by  placing  the  axis 
•re  bighaject0ries  of  the  bore  in  the  vertical  plane  of  projection  (47)  ;  and  calcu¬ 
late  the  initial  velocity  by  the  quantity  of  powder  in  the  charge. 
With  these  two  data  the  tables  will  show  the  angle  under  which 
the  piece  ought  to  be  pointed  ;  and  we  obtain  this  angle  by 
observing  that  the  plane  of  the  muzzle  is  perpendicular  to  the 
axis,  and  by  laying  against  it  vertically  the  long  arm  of  the 
quadrant,  the  pendulum  will  point  on  the  limb  the  arc  that 
measures  the  angle  of  projection. 

Practice  in  the  Cannon  and  howitzers  being  used  in  all  the  operations  of 
»"“8  °howitznera  war,  they  should  necessarily  be  manoeuvred  with  promptness 
torfeV*1  are'^de-  and  rapidity  ;  their  fire  should  therefore  be  methodically  prac- 
pressed.  tical,  and  simple,  and  by  which  the  two  conditions  are  by  a 

single  operation  at  once  fulfilled.  It  must  be  observed,  that 
these  pieces  being  pointed  under  small  angles  above  or  below 
the  horizon,  it  is  not  perhaps  by  calculating  these  angles  that 
we  can  regulate  ourselves  in  the  execution  of  the  fire. 

Pointing  by  the  The  natural  sisrht  line  is  used  to  point  cannon  and  howitzers 

natural  sight  line;  ° 

the  angle  of  sight;  at  the  object,  and  the  angle  is  varied  in  proportion  to  the  posi- 

points  of  the  tra-  J  3 

jectory  called  tion  of  the  object  in  relation  to  the  battery.  In  both  kinds  of 

points  blank.  J 

pieces,  the  natural  sight  line  is  in  a  certain  degree  inclined 
towards  the  axis  ;  their  profiles  show  the  respective  positions 
of  these  lines.  In  all  cannon  the  sight  line  cuts  that  of  the  axis 
in  front  of  and  at  a  little  distance  from  the  muzzle  ;  which 
distance  is  known  :  but  in  how  itzers,  these  lines  are  parallel 
or  even  diverging.  It  follows  from  these  general  forms,  that 
in  all  kinds  of  cannon  the  line  of  sight  makes  with  the  axis  a 
constant  and  determinate  angle,  and  this  is  called  the  angle  of 
sight  (“  U  angle  de  mire”)  :  but  in  howitzers  there  is  no  angle 
of  sight. 

(PLAtE  vi,  Let  us  now  suppose  that  the  line  of  sight  is  horizontal,  and 

fie. «.) 
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that  we  have  drawn  the  trajectory  belonging  to  the  initial  velo¬ 
city  of  the  charge  in  use,  and  iikewise  the  line  of  projection  ; 
we  will  then  find  that  the  sight  line  after  cutting  the  prolonged 
axis,  cuts  the  trajectory  very  near  this  latter  point,  then  pass¬ 
ing  under,  cuts  it  a  second  time  at  a  distance  from  the  mouth  a 
little  less  than  the  amplitude.  It  is  these  two  points  of  inter¬ 
section  of  the  line  of  sight  with  the  trajectory,  that  are  called 
the  points  blank  (“  Les  points  du  but  en  blanc").  The  first, 
which  is  near  the  muzzle,  it  is  useless  to  attend  to  ;  but  the 
second,  called  the  primitive  point  blank,  regulates  every  part  pJuht\lan°risiD!,‘ 
of  the  firing  when  the  trajectories  are  depressed. 

As  guns  and  field  howitzers  are  always  fired  under  angles  fe™®esbf^*fn 
never  exceeding  20  degrees  above  the  horizon,  it  is  remarked, 
and  the  analysis  confirms  it,  that  the  distance  from  the  point  jjjj*  of 

blank  to  the  battery  is  nearly  constant:  and  we  may  consider  t>°ve  the  horizon, 
the  line  that  determines  the  original  point  blank  as  revolving 
about  the  point  of  the  battery  from  the  horizontal  to  the  highest 
limit  of  15  to  20  degrees.  We  should  arrive  at  the  same  result 
by  tracing  the  line  of  sight  on  the  plane  of  the  trajectories  drawn 
in  the  tables  of  gunnery. 

When  the  firing  is  beneath  the  horizontal,  circumstances  Jhhe*  tp°jnt,^“n0kt- 
chauge  ;  the  trajectory  has  then  only  a  descending  branch,  and  Wri¬ 

the  weight  acting  differently  from  the  first  case,  the  distance  zon‘ 
from  the  point  blank  to  the  battery  differs  from  that  of  the  ori¬ 
ginal  point  blank  ;  and  even  this  distance  varies  sensibly  for 
each  inclination.  It  is  therefore  necessary  to  know  the  distance 
from  the  point  blank  to  the  battery  for  all  the  angles  of  pro¬ 
jection  included  between  0,  and  10  degrees  below  the  horizon. 

In  howitzers,  where  the  line  of  sight  is  about  parallel  to  the 
axis,  there  is  no  point  blank  ;  they  are  accordingly  not  fired 
with  so  much  facility  as  cannon. 

The  firing  of  cannon  and  howitzers  might  be  executed  by  Method  of  firing 

.  cannon  and  hon- 

means  of  angles  of  projection  ;  but  in  most  of  the  operations  of  itzers  by  the  use 

-Ilf-  ■  ofthe  line  of  sight 

war  this  method  would  be  almost  impracticable  from  its  nicety  and  point  blank 
and  minuteness.  The  best  and  nearest  mode,  and  that  which 
only  can  be  practised,  and  which  requires  no  instrument,  is  by 
the  visual  ray  passing  along  the  sight  line  ;  and  correcting  the 
pointing  by  a  few  trials:  this  mode  suits  the  rapidity  of  ma¬ 
noeuvres,  and  is  founded  upon  the  consideration  of  the  sight 
line  and  point  blank. 

For  example,  let  us  suppose  ;  1st.  that  the  object  is  remotely  (PI'ATE  V1> 

ng.  o. ) 
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placed  at  the  point  blank  (»■?),  it  is  then  obvious  that  by  direct¬ 
ing  the  sight  line  against  the  object,  the  trajectory  will  pass 
through  this  point  and  the  mobile  will  strike  it.  Accordingly 
in  this  situation  of  the  object  relatively  to  the  battery,  ice  must 
take  aim  at  the  object  by  the  natural  sight  line.  The  same  rule 
would  exist  if  the  object  were  placed  in  the  point  (A1;,  the 
nearest  point  blank.  2d.  Place  the  object  beyond  the  point 
blank,  for  instance  in  (A")  ;  in  this  position  that  part  of  the 
descending  branch  of  the  trajectory  corresponding  to  the  object, 
would  be  below  it,  and  the  mobile  would  pass  under  the  object 
or  be  stopped  by  the  ground  at  (A) ;  therefore  the  line  or  piece 
must  be  elevated  by  raising  it  above  the  point  (B),  in  order 
that  the  point  (Z))  of  the  trajectory  may  reach  (A") ;  or  what 
is  the  same  thing,  we  must  lake  aim  by  a  quantity  given  in  the 
tables  as  much  above  the  object,  as  the  vertical  {A" D).  Finally, 
if  we  suppose  the  object  between  the  battery  and  the  point 
blank,  at  ( A '"),  the  mobile  will  pass  as  far  above  it  by  a  quan¬ 
tity  equal  to  the  vertical  ( A"'D ')  ;  consequently  in  this  case 
the  piece  must  be  depressed  below  the  point  (B),  in  order  that 
the  point  (D')  of  the  trajectory  cut  the  point  ( A "')  ;  orTvhat  is 
the  same,  we  must  take  aim  below  the  object  by  a  quantity  given 
by  the  tables ,  and  about  equal  to  the  vertical  ( D'A Such  are 
the  general  precepts  of  theory  to  serve  as  rules  in  the  pointing 
of  cannon  and  howitzers. 

As  the  line  of  sight  in  howitzers  is  almost  parallel  to  the 
axis,  these  pieces  have  no  point  blank  ;  in  all  cases  therefore  we 
must  sight  them  above  the  object  in  order  that  the  shot  strike. 

We  find  from  the  profiles  of  cannon  and  howitzers  that  the  na¬ 
tural  sight  line  is  insufficient  in  all  cases  to  fire  point  blank.  We 
call  firing  point  blank,  when  aim  is  taken  at  the  object  by  the 
sight  line,  and  the  trajectory  cuts  that  object.  This  remark  par¬ 
ticularly  applies  to  howitzers,  which  must  be  always  pointed 
above  the  object ;  this  is  not  the  case  with  cannon,  except  when 
the  object  is  beyond  the  point  blank.  Whenever  we  point 
above  the  object  the  piece  masks  it,  and  it  is  not  possible  to 
calculate  the  degree  of  elevation  ;  the  contrary  is  the  case  when 
we  sight  below  the  object,  the  degree  of  depression  is  easily 
found,  and  a  few  trials  soon  give  the  angle  of  projection :  it 
will  suffice  then  to  find  a  means  of  firing  point  blank  with  how¬ 
itzers  and  cannon  when  the  object  is  beyond  the  natural  point 
blank  distance.  This  is  effected  by  making  artificial  sight 
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lines ,  which  give  to  howitzers  a  point  blank,  and  in  cannon 
carry  it  to  the  point  occupied  by  the  object. 

If  we  imagine  a  vertical  scale  divided  into  small  divisions, 
and  placed  at  the  cascable  point  of  sight  of  the  cannon  or  how¬ 
itzer,  and  if  lines  be  drawn  between  each  point  of  division  and 
the  sight  at  the  muzzle,  then  these  will  be  artificial  sight  lines, 
more  inclined  towards  the  axis  than  the  natural  sight  line,  and 
making  greater  angles  of  sight;  and  consequently  protracting 
the  point  blank  to  a  greater  distance  than  the  natural  point 
blank.  We  may  accordingly  select  such  an  artificial  line  of 
sight,  that  the  object  will  be  found  at  its  intersection  with  the 
trajectory.  In  howitzers,  the  artificial  line  of  sight  being  in¬ 
clined  towards  the  axis,  their  fire  is  effected  in  the  same  mode 
as  cannon. 

To  put  in  practice  this  ingenious  conception,  the  elevator  Elevators  at. 
( hausse )  has  been  perpendicularly  affixed  to  the  casca ble  of  cascable  or  Cao- 
cannon  and  field  howitzers.  It  is  a  copper  scale  sliding  -in  a  howit 

groove  and  fixed  at  any  of  its  divisions  by  a  small  screw,  and 
graduated  by  lines  from  the  summit  marked  0.  Instead  of  di¬ 
viding  the  elevator  into  lines  or  centimetres,  it  would  be  better 
to  inscribe  at  each  point  of  division,  numbers  agreeing  with  the 
distance  to  which  the  piece  ranges  under  that  elevation. 

The  firing  of  the  musket  is  founded  on  the  same  principles  as 
cannon.  The  French  musket  contains  a  ball  of  20  to  the 
pound  ;  formerly  the  balls  were  18  to  the  pound,  and  the  car¬ 
tridge  was  more  perfect  with  respect  to  the  accuracy  of  the  fire. 

In  the  musket  there  are  two  sight  lines,  according  as  the  bay¬ 
onet  is  fixed  or  unfixed.  The  sight  line  of  the  musket  with  App|ic..l)nii  ff 
fixed  bayonet,  is  less  inclined  towards  the  axis  than  when  the  Jjj® fothllne 
bayonet  is  unfixed  ;  whence  it  follows  that  the  point  blank  in  of  mUiketry. 
the  first  case  being  less  distant  than  in  the  second,  the  fire  by 
the  first  sight  line  is  more  uncertain  and  less  effective  than  by 
the  second  :  consequently  it  is  most  advantageous  to  fire  in  bat¬ 
tle  with  the  bayonet  unfixed. 

The  primitive  point  blank  of  the  musket*,  without  the  bayo-  0rigina|  point 
net,  is  a  distance  of  about  160  metres  (178  yards)  ;  and  with  ^*u£and- 

kets 

*  This  investigation  sufficiently  explains  the  vulgar  error  in  which  so 
many  believe — that  the  shot  rises  above  the  line  of  projection  or  axis  of  the 
piece  ;  this  mistake  could  have  only  had  its  origin  in  the  grossest  inatten. 

♦ion  to  the  form  and  construction  of  cannon  and  muskets. 
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the  bayonet  it  is  only  90  to  100  metres  (100  to  111  yards); 
this  shows  that  whenever  the  object  is  100  metres  distant,  we 
should  take  aim  at  it  by  the  line  of  sight  with  the  bayonet  un¬ 
fixed.  If  the  bayonet  be  fixed,  the  object  must  not  be  dis¬ 
tant  more  than  90  to  100  metres  to  fire  point  blank  :  whenever 
the  object  is  beyond  these  limits,  we  must  aim  higher  to  strike 
it ;  and  when  within  these  limits  we  must  fire  lower  than  it. 
Consequently  to  strike  an  object  distant  about  350  metres  (390 
yards),  we  must  with  the  bayonet  unfixed  aim  about  270  cen¬ 
timetres  (9  feet  Eng.)  above  the  object;  or  about  340  centime¬ 
tres  i'l li  feet),  if  the  bayonet  be  fixed.  Numberless  experi¬ 
ments  prove  that  if  the  horizontal  line  of  sight  be  elevated  above 
the  horizontal  160  centimetres  (5i  feet),  the  range  of  the  ball 
will  be  about  300  metres  (334  yards)  if  the  bayonet  be  unfixed  ; 
and  if  fixed,  about  260  metres  (290  yards)  only.  Accordingly 
we  may  fix  the  mean  range  of  the  musket  at  220  to  250  metres 
(245  to  278  yards). 

It  follows  from  the  preceding,  that  the  fire  of  musketry  at  great 
ranges  is  quite  uncertain  ;  for  it  is  impossible  to  direct  them 
with  the  necessary  exactness  ;  it  is  therefore  in  vain  and  a  total 
loss,  to  make  use  of  them  in  battle.  We  cannot  lay  sufficient  em¬ 
phasis  on  the  importance  of  this  rule,  especially  in  applying  it  to 
The  effective  the  fire  of  intrenchments.  Artillery  pieces,  from  4  to  24  pound 
calibers,  range  from  3,000  metres  (3,340  yards)  to  4,500  me¬ 
tres  (5,000  yards)  ;  but  their  original  point  blank  does  not  ex¬ 
ceed  from  400  (445  yards)  to  600  metres  (670  yards).  It  is 
onlv  by  firing  pieces  at  the  distances  fixed  by  exper  ence  for 
each  caliber,  that  we  can  produce  decisive  effects  and  obtain 
results  on  which  to  calculate  :  these  distances  are  included 
within  limits,  a  knowledge  of  which  is  requisite  to  properly 
direct  the  efforts  of  artillery  in  the  field  of  battle,  or  in  the  at¬ 
tack  and  defence  of  places. 

Maxim  found-  Reason,  confirmed  by  experience,  should  induce  us  to  re- 
mr°euuoPnerto?he  ceive  it  as  an  invariable  rule,  Never  to  make  use  of  fire,  but 
"uiiieryUfi?e.t  acd  within  the  distances  established  for  effective  ranges.  We  have 
personally  witnessed  in  many  battles  the  grossest  mistakes  in 
this  respect,  that  the  importance  of  this  rule  cannot  be  too 
deeply  impressed.  In  the  attack  on  Spires,  the  artillery  of  a 
whole  column  uselessly  expended  all  their  ammunition  before 
they  were  within  SCO  metres  (890  yards)  of  the  enemy  drawn 
up  in  order  of  battle  in  front  of  the  ditches  of  the  town. 


ranges 
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TABLE 

Of  Mean  Ranges  of  Artillery  Pieces  of  all  Calibers. 

Calibers. 

Mean  Ranges 
in  metres. 

Mean  Ranges  in 
yards  Eng. 

24  and  10  pounders  . 

1000  to  1200 

about  1120  to  1340 

1 2  and  8.  pounders  . 

800  to  900 

900  to  1000 

4  pounders 

500  to  600 

560  to  670 

Field  howitzers  . 

400  to  500 

450  to  560 

How  i  tzers  ofgreat  ranges 

800  to  1 000 

900  to  1120 

Mortars  ^ 

GOO  to  1500 

670  to  1670 

Stone  Mortars  . 

60  to  80 

66  to  90 

Grenades  .... 

20  to  30 

22  to  34 

Muskets  .... 

200  to  250 

222  to  280 

Rampart  guns  ( fusil  de 

reinpart)  ... 

250  to  300 

280  to  335 

This  rule  applies  equally  to  the  fires  of  infantry  :  if  we  do 
not  regulate  their  use  according  to  the  distances  fixed  as  the  ef¬ 
fective  range  of  musketry,  they  will  produce  but  very  trifling- 
results.  If  we  open  our  fire  while  the  enemy  is  yet  too  far  dis¬ 
tant,  the  shot  will  fall  short  and  strike  the  earth.  If  the  enemy 
be  very  near,  and  we  neglect  to  fire  very  low,  the  balls  will 
pass  over  their  heads.  The  general  rule  is,  to  begin  by  firing 
high,  and  as  you  approach,  depress  and  fire  point  blank  :  final¬ 
ly,  when  very  near  the  enemy,  you  must  depress  the  fire  so  low 
as  to  aim  at  the  ground  just  in  front  of  them.  At  the  battle  of 
Fontenoy,  the  two  armies  were  so  near  when  the  firing  com¬ 
menced,  that  the  officers  in  the  opposite  lines  could  hear  each 
other  speak,  and  the  English  officers  were  observed  making 
great  efforts  to  cause  their  men  to  fire  very  low  ;  accordingly 
the  first  discharges  did  prodigious  execution. 

We  will  conclude  our  Essay  on  Gunnery  by  recommending  ta^s 

to  the  students  to  consult  those  works  that  treat  this  part  of  the  ?oirf>  )hl  se  of 
art  in  all  its  various  details.  tuan^1'*  Ma~ 

51.  The  causes  that  influence  the  accuracy  of  firing,  are  the  ,  ThePri"ci: 
same  that  we  have  already  stated  (46),  and  which  diminish  the  dimir.iahestheac- 
regularity  of  the  motion  of  projectiles  ;  they  are  almost  entire- 
ly  caused  by  the  imperfection  of  the  weapon  producing  devia- il- 
tions,  &c.  Among  these  causes  we  must  particularly  distin¬ 
guish  the  windage  ofthe  ball  in  the  piece,  and  whichoften  alters 
vor..  r.  V 
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the  angle  of  departure  ;  this  alteration  produces  great  inaccu 
racies  in  the  fire.  We  have  also  seen  that  it  diminishes  consi¬ 
derably  the  initial  velocity  ;  and  consequently  the  range. 

Although,  in  the  French  artillery,  the  windage  has  been  re¬ 
duced  to  the  smallest  limit,  yet  it  has  still  a  very  perceptible  in¬ 
fluence.  Several  means  have  been  proposed  to  correct  thi 
defect,  and  the  most  learned  and  distinguished  men  have  no 

Guyton's  ring  disdained  to  devote  to  it  their  attention.  Guyton  Morvear, 
bill!.  .  ...  .  . 

conceived  a  very  ingenious  idea,  which  gave  rise  to  some  ex¬ 
periments  whose  satisfactory  results  confirmed  the  indication- 
of  theory.  It  is  desirable  that  these  experiments  be  repeated 
on  a  larger  scale. 

This  philosopher  caused  cylindrical  balls  to  be  cast  term! 
nating  in  front  in  semi-spheres,  each  ball  having  a  groove  near 
its  hinder  part  or  base,  in  which  is  fixed  a  rundlc  of  lead  ex¬ 
ceeding  the  limb  of  the  bore  When  the  shot  is  rammed  hard 
home  into  the  piece,  the  limb  of  the  bore  cuts  from  the  top  o: 
the  lead  the  excess  in  the  form  of  a  ring,  and  thus  the  bore  i~ 
exactly  filled  by  the  lead  :  the  piece  must,  like  a  rifle,  be  load¬ 
ed  with  a  mallet.  It  is  evident  that  by  this  means  the  windage 
being  almost  entirely  suppressed,  the  angle  of  departure  will 
be  more  accurate,  and  the  initial  velocity  and  range  increas¬ 
ed,  or  less  diminished.  Indeed  some  experiments  have  proved 
that  the*range  increases  nearly  one  third.  The  cylindrical  form 
of  the  shot  leaves  us  to  apprehend  great  deviations  ;  and  thi  - 
Doctor  Hutton  found  to  be  the  case  by  his  experiments.  But 
we  require  further  experiments  to  throw  light  upon  this  subject. 

The  use  of  these  ring  balls  would  be  very  effective  for  the 
defence  of  fortresses,  and  of  the  sea  coast,  and  in  all  circum¬ 
stances  where  the  firing  is  slow  ;  but  they  are  unfit  for  commor 
use  and  occasions. 

Deicassan's  M.  Delcassan,  of  Sedan,  suggested  in  1796  the  idea  of  a  cir 
cular  wedge  of  wood  rammed  in  over  the  shot.  This  wedge  i? 
placed  in  front  of  the  ball,  and  introduced  with  it  into  the  bore 
at  the  same  time  ;  it  is  then  rammed  over  the  ball  ;  the  limb 
of  the  wedge  entering  between  the  shot  and  the  sides  of  the 
bore,  occupies  all  the  windage.  The  characteristics  of  the 
wedge  are,  closing  up  all  the  outlets  against  the  elastic  fluid 
keeping  the  ball  in  the  line  of  projection,  and  preventing  its- 
rotation  while  in  the  bore  ;  and  preserving  the  sides  of  the  bor- 
from  the  action  of  the  mobile. 
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The  experiments  made  with  these  shot,  and  which  it  is  very 
important  should  be  repeated,  seemed  to  show  that  the  wedge 
thus  used  does  not  produce  the  effect  expected  ;  probably  in 
consequence  of  the  shot  and  the  wedge  separating  before  they 
leave  the  bore,  and  the  latter  being  broken  and  disfigured  be¬ 
fore  the  explosion. 

A  second  method  is  to  use  a  solid  wedge  in  the  form  of  a 
sabot,  hollowed  in  such  a  manner  that  the  shot  maybe  rammed 
upon  it  when  it  is  placed  between  the  latter  and  the  cartridge. 

In  this  manner  the  wedge  becomes  a  species  of  sabot,  length¬ 
ened  and  improved  ;  and  as  easy  to  be  used  as  the  common 
sabot. 

It  is  very  difficult  not  to  believe  that  this  kind  of  wedge 
would  produce  the  desired  effect ;  it  is  much  to  be  wished  that 
it  may  undergo  the  test  of  experiments. 

Finally,  the  inventor  of  these  wedges  proposed  that  the  part 
of  the  bore  which  contains  the  wedge  should  be  slighty  hollow¬ 
ed,  in  order  that  by  ramming  it  into  this  slight  indentation,  it 
may  produce  more  decisive  effects.  But  it  is  only  by  experi¬ 
ments  that  this  rational  expectation  can  be  confirmed. 

52.  The  several  modes  in  which  cannon  are  fired  in  military  of5\ieDe?e^i 
operations,  have  given  rise  to  distinguishing  many  kinds  of 
fire  ;  and  the  different  methods  of  using  artillery  in  war,  have  1'ar’ 
produced  many  kinds  of  batteries. 

The  fire  is  direct  (d  plein  fouet)  when  the  gun  being  charged  rhe  direct  fire 
with  the  maximum,  the  object  is  struck  in  the  direction  of  the 
trajectory,  this  term  is  also  used  when  the  fire  is  with  one- 
third  the  weight  of  the  shot,  and  the  object  at  the  original 
point  blank  distance. 

Random  firing  ( le  tir  d  toute  voice )  is  with  the  greatest  charge  Random  finns- 
and  under  the  greatest  angle  that  the  carriage  will  permit. 

Ricochet  firm®:  is  founded  upon  the  property  that  projectiles  Rlcocbet  firms 
possess  of  glancing  in  repeated  bounds  or  successive  ricochets 
when  the  angle  of  descent  is  as  small  as  about  10  degrees.  The 
'mailer  this  angle  is,  the  lower,  longer  and  more  numerous  are 
the  ricochets.  This  fire  is  with  weak  charges,  found  by  a  few 
trials,  and  is  used  with  all  kinds  of  projectiles,  bombs,  howitzes 
and  ball.  It  is  greatly  used  in  the  attack  of  places,  and  to  en¬ 
filade  the  fronts  of  lines  and  heads  of  columns  in  the  field  ;  like, 
wise  to  annoy  and  harass  an  enemy’s  camp  or  position.  It  is 
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to  the  celebrated  Vauban  that  we  are  indebted  for  Ibis  terrible 
invention. 

ittUery'Vo^ene^  T he  term  bailer y,  signifies  tbe  whole  power  or  number  of 
ral-  many  guns  acting  together  and  in  concert  to  produce  a  certain 

effect. 

Batterie*,  tbe  Batteries  are  distinguished  by  the  direction  of  their  fire  to 
direction  of  their  #  . 

flre  with  respect  the  object  battered,  into,  direct  batteries,  oblique  batteries,  cn- 
tp  the  object.  J  #  .  . 

Jilading  batteries,  reverse  batteries,  and  crass  batteries. 

Direct  batteries,  are  those  whose  line  of  fire  is  perpendicular 
to  the  front  of  the  fortress  or  line  battered. 

Oblique  batteries  ( butteries  d  echarpc),  are  those  whose  line, 
of  fire  are  very  oblique  to  the  troops  or  place,  and  which  make 
with  the  latter  an  angle  of  20  to  30  degrees. 

Enfilading  batteries,  are  those  whose  trajectories  arc  in  the 
Same  vertical  plane  with  the  front  of  the  fortress  or  troops. 

Reverse  batteries,  are  when  the  fire  strikes  the  rear  of  the 


troops  or  fortification. 

Cross  batteries  {batteries  croisecs),  are  when  the  lines  of  fire 
cross  each  other  at  the  points  battered. 

Batteries  dis-  Batteries  are  also  distinguished  intoned  and  moveable.  Fiz- 
fix ed 'and* mo v ea-  ed  batteries  are  such  as  are  used  in  intrenched  positions,  and  in 
the  attack  and  defence  of  places.  Moveable  batteries  are  used 
in  battles  and  operations,  and  are  combined  with  the  manceu- 
vres  of  troops. 

Fixed  batteries  are  covered  in  front  by  a  bank  of  earth  called 
an  epaulment  ;  this  latter  is  itself  called  a  battery  ;  but  as  its 
construction  appertains  to  fortification,  we  will  postpone  our 
consideration  of  it  ’till  we  come  to  treat  of  this  latter  branch 


The  epaulments 
of  fixed  batteries. 


of  war. 

We  will  here  conclude  for  the  present  these  general  princi¬ 
ples  of  artillery,  which  we  will  more  fully  illustrate  and  de- 
velope  in  that  part  of  our  work  devoted  to  the  theory  of  fortifi 
eation,  the  great  object  of  our  treatise. 
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CHAPTER  VIII. 

Castrametalion. 

WERE  we  to  pursue  the  most  methodical  course,  we  should  Preliminary  re. 
-low  treat  of  fortification,  in  order  to  complete  the  particular 
descriptions  of  all  the  constituent  elements  of  an  army,  and 
"bring  them  all  simultaneously  into  action,  making  each  arm  par¬ 
take  in  the  more  or  less  complicated  operations  of  a  plan  of 
campaign.  We  would  pursue  this  course,  if  the  present  Trea¬ 
tise  were  a  genera!  exposition  of  military  science';  but  as  our 
principal  subject  is  fortification,  we  must  regard  the  other 
branches  of  war  as  preliminaries,  a  knowledge  of  which  should 
precede  and  facilitate  the  study  of  the  former. 

53.  Castrametation  is  that  part  of  military  science  which 
teaches  the  disposition  of  the  troops  composing^an  army  0nofcan’i’s- 
ground  where  they  are  to  take  post  to  fight,  or  from  which  to 
march  to  another  position. 

This  disposition  of  an  army  is  called  a  camp. 

The  principles  of  the  art  of  encamping  troops  result  from  the  Principles  at 

encampments 

order  in  which  an  army  should  form  when  supposed  to  be  op¬ 
posed  and  acted  against  in  front  by  another  army  ;  regard  be¬ 
ing  paid  to  the  salubrity,  and  essential  conveniences  of  the 
position. 

An  army  should  always  form,  even  in  camps  of  instruction.  Order  of  an  a, 

......  ’  my  before  taking 

as  it  it  were  in  the  presence  of  an  enemy  who  might  suddenly  “P  its  camping- 

attack  or  obstruct  its  operations.  The  precautions  dictated  by 

prudence  should  be  observed  ;  and  the  operation  of  encamping 

is  protected  by  the  display  of  a  defensive  disposition  in  front 

of  the  ground  to  be  occupied  by  the  camp. 

Detachments  of  cavalry,  dragoons,  and  light  infantry,  pre¬ 
cede  the  army  and  occupy  all  the  posts  that  cover  the  camp. 

As  soon  as  the  army  arrives,  and  a  general  reconnoissance  of 
the  ground  is  made,  it  puts  itself  in  battle  array,  displaying  its 
front  and  lines  in  regular  or  irregular  order  according  to  the 
plan  of  the  General. 

By  this  formation  the  different  corps  know  the  respective  po¬ 
sitions  that  they  are  to  occupy  in  order  of  battle  in  case  of 
attack. 
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Ordej  of  en- 
cajE7*H)pnt  de¬ 
duct-  d  frotu  the 
order  of  battle 


Marking  tLe  co¬ 
lour  iJite. 


Front  and  e*- 
t€Li  of  uie  co¬ 
lour  line 


Regular 
C  •JUJHLcET*. 


The  con>po£i- 
tion  and  ground 
plan  of  a  general 
camp. 


Description  of 
a  ten:  (See 

PLATE  VI.  fie. 
5 :  and  the  la?t 
regulations  for 
encamping 


It  follows,  that  the  order  of  encampment  i?  subordinate  tu  that 
ol  battie,  and  is  deduced  from  a  knowledge  of  the  latter,  which 
is  determined  by  the  plans  of  the  General. 

As  soon  as  the  array  has  formed  line,  the  chief  of  the  general 
staff  marks  the  colour  line  He  front  de  bandiere),  which  is  the 
line  of  the  bead  of  the  camp,  and  on  which  the  first  row  ot 
tents  is  pitched. 

There  should  be  between  the  front  and  extent  of  the  colour 
line,  and  the  line  of  battle,  such  a  distance  that  the  various 
corps  can  easily  debouche*  from  their  respective  camps  to 
quickly  form  in  front  of  the  colour  line,  and  from  thence  take 
post  on  the  line  of  battle  in  order  and  without  confusion  Con¬ 
sequent!}*,  the  extent  of  the  colour  live,  and  of  the  line  of  battle, 
should  be  about  parallel  and  equal. 

In  regular  encampments,  the  parallelism  and  equality  of 
length  of  the  colour  line,  and  of  the  line  of  battle,  is  accurately 
established. 

The  gendfcd  camp  of  an  army,  consists  of  the  particular 
camps  of  the  several  arms :  and  its  ground  plan  is  composed  of 
those  of  the  different  corps  along  the  colour  line.  Accordingly 
we  must  determine  the  figure  and  ground  plan  of  the  camp  of  the 
unit  of  force  of  each  arm  ;  viz  :  of  the  battalioD,  the  squadroD, 
and  the  division  of  horse  2nd  foot  artillery. 

We  all  know  that  the  tent  is  a  canopy  or  covering  for  sol¬ 
diers.  made  of  several  pieces  of  linen  sewed  together,  and  spread 
out  and  supported  by  a  kind  of  trestle,  and  its  lower  edges  fixed  to 
the  ground  with  pins.  The  supporting  trestle  is  composed  of  an 
upright  pole  about  20  decimetres  high  '6f  feet),  and  a  cross 
piece  18  decimetres  6  feet  long,  to  the  midole  of  which  the 
upright  is  joined;  they  are  united  on  each  side  by  bracing 
pieces  that  strengthen  the  whole  frame  :  the  cross  piece  forms 
the  ridge  of  the  tent. 


*  Deboueht  is  lately  introduced  into  English,  being  the  personal  of  the 
rerb  dtboucher.  It  means  the  movements  of  columns  or  heads  or  parts  of 
columns,  particularly  out  from  narrow  roads,  passages,  defiles,  or  acres, 
bridges ;  hence  we  say  the  army  is  debouching  from  the  defiles  of  the 
mountains,  or  over  the  bridges,  or  from  the  Brussel’s  road.  Lc.  The  dis¬ 
tinction  between  this  verb  and  to  defile ,  is  that  the  former  applies  to  co¬ 
lumns  or  masses  with  considerable  fronts,  whilst  the  latter  strictly  applies 
only  to  the  fiank  movements  of  lines,  platoons,  <fcc.  The  substanti-e.de- 
bouchi,  is  the  pass,  road,  outlet,  or  defile,  from  which  troops  may  de- 
bonche.  TbAxtslator. 
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There  are  in  the  public  stores  two  kinds  of  tents  ;  the  old, 
and  the  new  models.  The  old  model  terminates  square  on  one 
of  its  small  sides,  and  in  cul  de  lampe  on  the  other ;  its  horizon¬ 
tal  projection  is  a  mixed  rectangle  in  length  3  metres  .35  (about 
]]i  feet),  by  2  metres  .CO  in  breadth  (8f  feet):  the  door  of 
the  tent  is  on  the  small  plane  side  opposite  the  cul  de  lampe. 

Each  of  these  tents  contains  eight  men. 

The  new  Snts  are  of  still  greater  dimensions,  being  exactly 
5  metres  .85  long  (19f-  feet1),  by  3  metres  .90  broad  (13  feet), 
and  contain  at  most  15  or  16  infantry  men,  or  8  horsemen  or 
artillerists.  Two  of  the  sides  of  these  tents  are  in  cul  de  lampe , 
and  the  door  is  on  one  of  the  long  sides.  As  our  subject  is  only 
general  principles,  we  will  suppose  the  horizontal  projection 
of  this  latter  tent  to  be  a  mixed  rectangle  of  6  metres  (20  feet), 
by  4  metres  (13i  feet);  and  that  the  two  small  sides  in  cul  de 
lampe  are  bounded  e.mh  by  an  arc  of  a  circle. 

The  length  of  the  colour  line  of  the  camp  of  a  battalion  or 
regiment,  is  regulated  by  and  should  equal  the  extent  of  front  fion 'or  regiment 

6  '  ®  T  ,  ,,  ot  infantry ;  man- 

ill  order  of  battle.  It  is  theretore  obvious,  that  the  camp  should  ner  of  placing  the 

tents 

be  laid  out  agreeably  to  the  habitual  order  of  battle  of  the  bat¬ 
talion  in  three  ranks.  Accordingly,  and  the  strength  of  the 
battalion  being  as  stated  (art.  36),  the  front  of  the  camp  should 
be  178  metres  (200  yards)  long,  including  the  grenadier  com¬ 
pany,  or  163  metres  (182  yards)  excluding  this  company. 

Every  arrangement  of  tents  should  fulfil  this  prerequisite,  and 
should  allow  the  troops  to  defile  from  all  parts  of  the  camp, 
without  confusion,  to  form  at  the  head  of  it.  The  mode  of  dis¬ 
posing  tents  now  practised,  possesses  these  characteristics  ;  and 
also  the  greatest  simplicity.  The  tents  are  in  files  perpendi¬ 
cular  to  the  front  of  the  colour  line,  which  is  supposed  to  be 
accurately  traced  by  the  aid  of  a  line  ;  so  that  the  outlets  of 
the  tents  are  upon  the  perpendicular.  When  the  old  tents  are 
used,  their  roofs  or  long  sides  are  parallel  to  the  colour  line  ; 
but  in  the  new  tents  they  are  perpendicular  to  the  front. 

Each  file  of  tents  contains  a  section  or  half  company,  or  even  ;t 
w  hole  company  if  the  battalion  be  weak  ;  the  files  are  separated 
by  lanes  and  streets  of  proper  breadth,  making  the  whole  length 
of  the  colour  line  equal  to  that  of  battle. 

Encamping  by  files  of  tents  containing  a  platoon  or  compauy, 
is  used,  whatever  may  be  the  strength  of  the  battalion,  when 
the  position  is  narrow,  or  when  the  General  intends  to  fight  in 
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thP^tents  l0in  °a  ^Wu  01  1,1  ^eeP  order.  If  the  grenadier  companies  are  de- 
ieDnb0m  tuVco-  tac*lc^  to  f°rtn  together  in  corps,  they  establish  a  separate 
lour  line.  camp  on  the  ground  assigned  to  them.  But  we  will  suppose 
that  each  battalion  has  its  gTenadiers  with  it,  and  that  they  are 
encamped  on  its  right  in  the  interval  between  the  two  adjacent 
battalions  :  likewise,  that  the  camp  is  pitched  with  tents  of  the 

capable  of 
in  file  of  the 

old  model.  The  8  battalion  companies  being  formed  into  16 
sections,  answering  to  the  1  6  files  of  tents,  the  perpendicular 
line  is  traced  on  the  right  of  the  camp  with  the  help  of  \.he  per¬ 
pendicular  cord ,  and  on  this  the  first  file  of  tents  is  established 
at  a  distance  from  each  other  of  about  2  metres  (6-  feet)  ;  ano¬ 
ther  file  is  then  established  on  the  left  wing  in  the  same  way ; 
the  openings  of  the  tents  in  both,  are  towards  the  interior. 
There  then  remains  14  files  tote  disposed  along  the  front,  and 
between  the  two  flank  files  already  established.  These  are  set 
back  to  back,  or  against  each  other  by  two’s,  separated  by  lanes 
2  metres  (6|  feet)  wide.  Thus  there  will  be  7  double  rows  of 
tents  placed  upon  each  other  with  their  doors  towards  the  ex¬ 
terior,  and  distributed  equally  from  right  to  left  ;  and  forming 
8  large  streets  by  the  sections  of  the  same  company,  and  whence 
these  sections  may  defile  with  facility  to  form  at  the  head  of 
the  camp.  This  simple  and  general  disposition  is  applicable 
to  all  cases.  We  would  remark  that  in  this  general  plan,  the 
width  of  the  great  streets  is  the  only  variable  quantity  ;  and  is 
found  by  subtracting  from  the  length  of  the  front  of  the  camp, 
founded  upon  that  of  the  line,  the  constant  quantity  78  metres 
(87  yards),  and  dividing  the  remainder  by  8,  the  number  of 
great  streets.  If  we  apply  this  rule  to  the  baltaliog  on  the 
war  establishment,  which  we  have  taken  as  the  unit  of  force, 
and  the  length  of  whose  front  in  battle  is  163  metres  (182 
yards),  then  the  length  of  the  camp  would  be  158  metres  (J7C 
yards),  and  the  breadth  of  its  great  streets  10  metres  (11) 
yards). 

wbeu  the  If  the  encampment  be  by  files  of  tents  containing  each  one 
battalion  is  sue-  company,  so  as  to  reduce  its  front  to  about  half  the  line  of  bat- 
ueased  to  soo.de  tie  ;  there  will  then  be  only  three  double  rows,  back  to  back, 
and  four  great  streets  ;  and  the  length  of  the  colour  line  will 
Tie  78  metres  (87  yards). 

When  the  strength  of  the  battalion  is  reduced  to  about  600 


(Set  ti.ate  new  model ;  we  will  therefore  place  4  in  a  file 

VI,  fit.  \  r 

accommodating  60  men,  who  would  require  8  tents 
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men,  the  encampment  is  still  by  files  of  tents  containing  a 
section  ;  the  number  of  tents  in  the  file,  and  the  width  ot  the 
streets,  only  being  reduced  :  the  latter  is  sufficient,  provided  it 
is  not  less  than  5  metres  (5§  yards).  Thus,  if  we  suppose  the 
battalion  to  be  720  strong,  the  camp  would  be  disposed  as  we 
have  already  described,  subject  to  two  modifications  ;  1st,  there 
would  be  only  3  tents  in  the  file,  because  the  section  is  com¬ 
posed  of  but  45  men;  2d,  the  great  streets  would  be  reduced 
to  7  metres  (3  yards  nearly) ;  but  the  front  of  the  camp  would 
be  134  metres  (149  yards),  nearly  equal  to  the  front  of  the  line, 
which  would  be  136  metres  (151  yards). 

Eut  if  the  numerical  force  be  decreased  to  near  500  men, 
then  the  camp  must  be  by  files  of  tents,  containing  each  one 
company  or  platoon.  For  instance,  suppose  we  have  to  en¬ 
camp  a  battalion  of  464  men,  displaying  a  front  of  80  metres 
(89  yards),  we  would  make  the  front  of  the  camp  86  metres 
(951  yards)  ;  and  by  thence  subtracting  the  constant  quantity 
38,  we  have  for  the  width  of  each  of  ihe  four  great  streets,  12 
metres  (13A  yards). 

The  line  of  the  centre  of  the  stacks  of  arms  is  parallel  to  the  tA"ine  whieii 
colour  line,  from  which  it  is  10  metres  (1 1  yards)  distant  in  stacked- 
front.  The  stack  for  each  file  of  tents,  is  on  the  prolongation 
of  the  great  street. 

The  kitchens  are  in  a  line  about  12  metres  (13A  yards)  in  thPkruhens"  of 
rear  of  the  soldiers’  tents;  next  beyond  are  the  tents  of  the  {^ts;  and  of  the 
sergeant  major,  drum  major,  suttlersv  washerwomen,  &c. ;  then  ““k3, 
the  line  of  tents  of  the  lieutenants  and  sub-lieutenants  ;  in  rear 
of  these  again  arc  the  tents  of  the  captains  ;  and  lastly  the  line 
on  which  are  pitched  the  tents  of  the  colonel,  majof,  chief  of 
battalion,  surgeon,  &c.  :  the  whole  disposed  as  laid  down  in  vjs|®  plate 
Plate  VI,  fig.  2,  in  which  the  various  distances  of  the  respec¬ 
tive  lines  of  tents  are  given. 

The  sinks  for  the  soldiers  and  officers  are  on  the  axis  of  the 
camp  ;  those  for  the  former,  are  110  metres  (122  yards)  in  front 
of  the  colour  line  ;  and  those  for  the  latter,  30  metres  (33]- 
yards)  in  rear  of  the  officers’  tents. 

By  adding  together  all  the  distances  from  the  stacks  ot  arms  I)ei'th  of  it>e 
J  o  o  camp. 

to  the  tents  of  the  stall'  officers,  we  find  the  depth  of  the  camp 
to  be  about  1 16  metres  (129  yards). 

In  this  manner  regiments  and  brigades  of  infantry  are  now  Encamping  of 

°  °  J  regiments  and 

encamped  without  difficulty;  care  being  taken  to  leave  be- of  in" 
vot.  i.  Z 
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tween  the  battalions  of  regiments,  and  the  regiments  of  brigades, 
the  necessary  intervals ;  so  that  the  whole  length  of  the  colour 
line  shall  be  about  equal  to  that  of  the  line  of  battle.  Thus, 
if  the  camp  were  formed  on  the  two  first  orders  of  battle  in 
Plate  111  (second  part),  the  camp  formed  on  the  first  trust  con¬ 
sist  of  the  camps  of  the  several  battalions  in  a  line  upon  each 
other,  and  without  intervals.  But  the  camp  formed  on  the  second 
order,  must  be  with  intervals  of  20  to  30  metres  (22  to  33  yards) 
between  the  battalion  camps,  and  30  to  40  metres  (33  to  -14 
yards)  between  camps  of  regiments.  In  fine,  the  arrangement 
of  an  encampment  is  ever  subordinate  to  the  order  of  battle. 

Camp  or  a  Camps  for  cavalry  are  formed  on  the  same  principles  as 

tiron  or  regiment  i  j  i  i 

pfat^v/IT  infantr7  camps,  and  by  an  union  of  the  camps  of  several  units 
3>  of  force  or  squadrons.  The  camp  of  the  squadron  must  pos¬ 

sess  the  two  pre-requisites  already  established,  besides  having 
sufficient  room  for  stabling  the  horses  and  forage.  These  con¬ 
ditions  are  obtained  by  Gncamping  by  half  companies  or  pla¬ 
toons.  Two  files  of  tents  mark  the  wings,  whilst  the  two 
others  are  placed  back  to  back  on  the  centre  of  the  front,  with 
a  lane  between  them  of  2  to  3  metres.  Consequently  the  camp 
of  a  separate  squadron  will  have  one  lane  and  two  large  streets ; 
the  width  of  the  former  does  not  vary,  but  that  of  the  latter 
does  ;  the  latter  should  never  be  less  than  20  metres  (22  yards), 
a  width  essential  to  picket  two  rows  of  horses,  and  to  defile 
with  facility. 

Therefore,  if  we  know  the  front  of  the  squadron  in  line,  and 
subtract  from  it  the  constant  quantity  18  metres  (20  yards), 
and  divide  the  remainder  by  two,  the  quotient  will  be  the 
breadth  of  the  streets,  which  should  never  be  less  than  20 
metres.  When  the  strength  of  the  squadron  is  so  reduced  that 
the  breadth  of  the  streets  would  be  less  than  20  metres,  the 
camp  will  then  be  by  files  of  tents  containing  a  whole  com¬ 
pany.  The  camp  of  the  squadron  will  in  this  case  consist  oi 
only  two  files  of  tents,  making  one  street. 

By  applying  these  principles  to  the  squadron  of  cuirassiers 
whose  front  (36)  is  about  88  metres  (98  yards),  we  find  the 


width  of  the  streets  will  be 


88™ —  18 


=  35  metres  (40  yards). 


When  the  front  If  we  suppose  the  front  of  the  squadron  in  battle  to  be  60 
iesV u.an  to  mf-  metres  (67  yards),  the  width  of  the  streets  will  then  be  only 
21  metres  (23i  yards),  or  nearly  that  extreme  beyond  w  hich 
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it  cannot  pass.  So  that,  it  the  squadron  front  were  only  54 
metres  (60  yards),  the  breadth  of  the  streets  would  be  only 
18  metres  (20  yards),  which  is  against  the  rule  ;  therefore  the 
squadron  must  in  such  case  be  encamped  in  two  files  of  tents, 
each  containing  a  company  and  about  46  metres  (51  yards) 
apart. 

What  we  have  said  respecting  the  cuirassiers,  is  applicable 
to  the  squadron  of  dragoons,  with  the  addition  at  the  head  or 
rear  of  the  rows  of  tents,  of  three  or  four  more  tents  for  the  dis¬ 
mounted  dragoons  ( dragons  a  pied),  who  form  one  third  of  the 
company  on  the  war  establishment. 

There  are  two  ways  of  contracting  the  squadron  encamp¬ 
ment,  according  to  the  intentions  of  the  general,  or  the  ground  ; 
1st,  by  diminishing  the  width  of  the  streets  to  the  narrowest 
limit  of  14  to  1 5  metres  (15i  to  1  G-|  yards)  ;  2d,  by  encamping 
in  files  of  tents  containing  a  company. 

The  number  of  tents  in  a  single  or  double  row,  depends 
upon  the  numerical  force  of  the  company,  each  tent  lodging 
8  horsemen.  Tims  for  a  squadron  of  about  144  men  in  file 
(art.  36),  there  would  be  five  tents  in  the  row,  or  eight  in  the 
two  files  belonging  to  the  company;  these  are  sufficient  to 
lodge  all  the  men.  When  the  force  of  the  company  is  de¬ 
creased,  the  double  file  is  one  tent  less,  or  each  file  is  com¬ 
posed  of  three  tents  only. 

The  most  convenient  place  of  deposite  for  the  piles  of  forage, 
is  the  space  between  the  tents  facing  the  centre  of  the  camp  ; 
accordingly  the  tents  arc  distant  apart  about  5  metres  .2  to 
5  metres  .5  (nearly  6  yards),  except  the  two  last,  which  are 
separated  double  this  distance  or  10  metres  .4  :  by  this  arrange¬ 
ment  the  horsemen  of  each  tent  have  their  quantity  of  forage 
under  their  hands.  The  horses  arc  picketed  opposite  the 
forage,  as  shown  in  the  plate. 

The  line  of  the  centres  of  the  stacks  of  arms,  is  parallel  to 
and  10  metres  in  front  of  the  colour  line:  these  stacks  are 
arranged  as  in  the  infantry. 

The  distance  from  the  culs  de  lampe  of  the  last  tents  in  the 
files,  to  the  line  in  the  centre  of  the  non-commissioned  oilicers’ 
tents,  is  8  metres  (9  yards) ;  from  the  latter  to  the  line  of 
kitchens,  it  is  16  metres  (18  yards)  ;  from  this  to  the  line  of 
tents  for  the  corporals  ( brigadiers ),  artificers,  sutlers,  &c.  is  18 
metres  ;  thence  to  the  central  line  of  the  tents  of  the  lieutenants 


Dragoon  camp. 


Mode  of  con¬ 
tracting  the  camp 
of  a  squadron. 


Number  of  tents 
in  the  Ale  or 
row. 


Distance  be¬ 
tween  the  tents 
in  the  direction 
of  the  perpendi¬ 
cular  or  axis  of 
the  camp.  (See 
PI- ATK  VI,  fig. 
3) 


Line3,  of  the 
stacks  of  arms,  of 
the  kitchens  and 
sutlers,  of  the 
tents  of  officers, 
kc.  ;  of  the  sinks, 
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Depth  of  the 
camp. 


Encnmpir.g  of 
regiments  and 
brigades  of  caval¬ 
ry- 


Hone  and  foot 
artillery  en¬ 
campments. 


Composition  of 
a  division  of  ar¬ 
tillery  served  on 
foot  or  on  hoise. 


and  sub-lieutenants  and  sergeants  major,  is  16  metres;  thence 
to  the  captains’  tents,  is  also  16  metres  ;  and  from  this  latter 
line  to  that  of  the  tents  of  the  colonel,  major,  chiefs  of  squad¬ 
rons,  adjutant,  and  chief  surgeon,  is  20  metres  (22  yards;. 

The  sinks  ( latrines )  for  the  soldiers  are  in  front  of  the  centre 
of  the  camp,  66  metres  (73  yards)  from  the  colour  line  ;  those 
for  the  officers  are  in  rear,  36  metres  (40  yards)  from  the  last 
line  of  tents. 

Adding  together  all  the  distances  from  the  stacks  of  arms  to 

O  O 

the  line  of  staff  tents,  we  find  the  depth  of  the  camp  to  he  130 
metres  (145  yards). 

The  camp  of  a  regiment  of  cavalry  is  formed  by  placing  on 
each  other  successively,  the  separate  camps  of  squadrons  com¬ 
posing  it.  In  the  same  way  is  formed  the  camp  of  a  brigade, 
by  setting  upon  each  other  successively  the  camps  of  its  com¬ 
ponent  regiments,  separated  by  intervals  great  or  less,  accord¬ 
ing  to  the  order  of  battle,  the  plans  of  the  general,  or  local  cir¬ 
cumstances.  Thus,  if  we  had  to  encamp  the  wings  of  cavalry 
of  an  order  of  battle,  such  as  fig.  1.  Plate  III,  (second  part), 
the  regiments  should  be  encamped  without  intervals.  But  for 
an  order  of  battle  like  that  in  fig.  2,  there  must  be  20  to  30 
metres  (22  to  33  yards)  of  interval  between  the  camps  of  regi¬ 
ments,  and  30  to  40  metres  (33  to  44  yards)  between  those  of 
brigades.  In  either  order,  the  interval  between  the  cavalry 
and  infantry  camps,  should  be  about  50  metres  (55i  yards)  : 
finally,  the  general  order  of  separate  or  particular  camps,  is 
according  to  the  order  of  battle,  or  local  circumstances. 

The  artillery  encamp  on  positions  by  divisions,  and  even  by 
half  divisions.  The  camps  of  foot  artillery  are  in  rear  of  the 
infantry  encampment,  whilst  the  horse  artillery  encamp  behind 
the  cavalry,  or  in  rear  of  the  wings.  The  artillery  moves 
from  its  separate  camps  to  the  positions  in  line  of  battle.  The 
order  of  encampment  of  divisions  of  foot  or  horse  artillery,  is 
nearly  the  same  :  we  will  describe  that  of  a  division  of  horse 
artillery  ;  which  is  easily  modified  into  a  camp  for  a  division 
of  foot  artillery. 

To  form  the  camp  of  a  division  of  artillery,  we  must  know 
all  its  component  elements ;  they  are  displayed  in  the  follow¬ 
ing  table. 
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TABLE, 

1  1  “I 

Exhibiting  the  Composition  of  a  Division 

of  Artillery. 

N  umber 

Number 

Number 

of 

of 

of 

men. 

carriages. 

horses. 

Cannon-  i  In  the  company  on  foot  . 

54 

iers  {  In  the  company  on  horseback 

66  1 

66 

Companies  of  the  train  (wagoners  and 

}  146 

drivers) . 

6  pieces  of  (  8  pounders  .... 

80  \ 

4 

24 

artillery  {  6  inch  howitzers  . 

2 

12 

2  spare  car-  \  for  8  pounders  .  .  . 

1 

4 

riages  (  for  the  howitzers  . 

1 

4 

\  for  8  pounders  .  .  . 

8 

48 

caissons  j  por  qle  howitzers  . 

6 

36 

f  spare  implements,  &c.  . 

1 

6 

3  carts,  for  <  the  company  of  the  train 

1 

6 

(  the  company  of  artillery 

1 

6 

_  r  r  4  the  artillery  .  .  . 

2  forges,  for  j  the  train  /  .  .  .  . 

1 

1 

6 

4 

Totals . 

27 

222 

Twenty-four  tents  are  requisite  for  the  company  of  the  train  tP^sum„®rces 
in  consequence  of  the  great  quantities  of  equipage  and  imple-  ^1®"lnai^rsin^ctlie 
merits  that  they  carry  with  them,  and  which  must  be  sheltered  ; 

8  tents  are  necessary  for  the  cannoniers,  making  in  all  32  tents 
for  either  division. 

The  encampment  is  composed  of  4  separate  camps,  A,  B,  C,  Figure  of  the 
1  <Mmp  (See 

D,  whose  fronts  are  parallel  to  that  of  the  infantry  or  cavalry,  plate  Vl-  fig- 

behind  which  they  are  placed. 

The  two  camps,  A,  B,  distant  from  each  other  about  04  me¬ 
tres  (71  yards),  are  formed  by  two  files  of  tents  perpendicular 
to  the  front  and  in  depth  about  40  metres  (45  yards)  ;  the  tents 
are  at  such  intervals  from  each  other  as  to  leave  room  for  the 
heaps  of  forage.  The  street  between  these  two  files  will  be 
20  metres  (22  yards)  wide,  with  two  rows  of  pickets  to  which 
to  attach  52  horses.  The  space  of  64  metres  between  the  two 
camps,  is  for  receiving  the  27  carriages,  ranged  in  three  ranks 
as  laid  down  in  the  plate. 

At  about  14  metres  (15^  yards)  from  the  third  row  of  car- 
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riages,  and  perpendicular  to  the  central  line  of  the  camp,  the 
two  camps  C,  D,  are  established  on  each  other,  with  the  same 
front  and  depth  as  Ihe  two  others.  In  rear  of  these  two  last 
camps,  is  the  line  of  tents  for  officers  ;  and  behind  them  are  the 
sinks. 

The  3  separate  camps  A,  B,  C,  are  for  the  train,  and  each 
relates  to  the  three  rows  of  carriages  ;  the  camp  D  is  for 
the  mounted  cannoniers. 


ti”cam“ofDth°e  We  see  tfiat  the  t,iree  elementary  camps  A,  B,  C,  are  com- 
artYi'ery,0^  ^to  mon  to  division  of  horse,  as  well  as  foot  artillery  ;  but  for 
fsr'foot^aron'ery^  ^le  latter  it  will  be  sufficient  to  make  the  width  of  the  street  in 
D,  5  to  6  metres  (6|  yards)  only. 

in?1011  outf  “’the  L*°  not  enter  into  the  details  of  tracing  the  carnp  upon  the 

«amp"dfor  the’rtif- §roun<^’  referring  on  these  subjects  to  the  last  admirable  com- 
insuucUous  (Sfor  P‘'at‘on  °f  Instructions  for  Encamping,  published  from  the  Depot 
puSied^’or-  General  de  I a  Guerre *,  by  order  of  the  Minister  of  War.  If 
Minister h*  we  kave  a'rea(^7  deviated  in  some  points  from  the  purpose  of 


our  work,  it  is  solely  because  we  have  restricted  ourselves  to 
exhibit  general  principles  only  :  we  however  consider  it  a  duty 
to  pay  homage  to  the  talents  and  labours  that  direct  that  admi¬ 
rable  institution. 

Camps  are  marked  out  with  three  lines  or  cords,  which  are 
always  part  of  the  equipage  of  a  regiment,  and  are  called  the 
front  line,  the  depth  line,  and  the  small  perpendicular  line  ;  the 
divisions  marked  on  the  two  first  enable  us  to  find  immediately 
the  divisions  of  streets,  lanes,  Lc.  and  the  third  shows  the  fronts 
of  the  squares. 


Tracing  tbe  ?e-  It  is  now  very  easy  to  deduce  from  the  general  rules  that  we 


Tieral  camp  of  a 
division  of  an  ar¬ 
my.  (See 


•-  have  established,  and  to  trace  out,  the  general  camp  of  a  divi- 


*  “  Depot  general  de  la  Guerre,'1'1  an  office  in  the  French  War  Depart¬ 
ment  charged  with  collecting,  compiling,  and  publishing  instructions  in  all 
species  of  tactics,  topographical  maps  and  plans,  commentaries,  and  es¬ 
says  upon  the  attack  and  defence  of  frontiers  and  countries,  criticisms  upon 
celebrated  battles,  sieges,  and  campaigns ;  and  in  line  with  every  labour 
that  can  enlighten  present  and  future  military  operations.  This  Depart¬ 
ment  is  with  respect  to  the  science  of  war,  what  the  National  Institute  is 
in  relation  to  the  arts  and  sciences  in  general— the  temple  which  receives, 
condenses,  and  reflects  back  with  concentrated  lustre  and  effulgence,  the 
dispersed  learning  and  discoveries  of  past  and  present  generations. 

The  want  of  such  an  appendage  to  the  American  War  Department,  to 
collect  and  preserve  maps,  plans,  and  memoirs,  Sic.  has  been,  and  will  be 
further  severely  fell.  Translator. 
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sion  of  an  army,  consisting  of  12  battalions,  2  regiments  of  cui¬ 
rassiers,  and  2  regiments  of  dragoons.  We  begin  by  putting 
the  division  in  a  regular  order  of  battle,  supposing  the  infantry 
to  be  in  the  centre,  and  the  cavalry  on  the  wings.  The  ground 
being  supposed  perfectly  uniform,  we  mark  out  in  rear  of  and 
parallel  to  the  line  of  battle,  the  direction  of  the  colour  line, 
on  which  we  establish  perpendicular  lines  corresponding  to  the 
centres  of  the  various  corps  of  infantry  and  cavalry.  These 
become  the  centres  of  their  respective  camps,  which  being  laid 
out  in  the  manner  described,  form  a  general  camp  that  has  the 
most  direct  relation  to  the  line  of  battle. 

It  the  order  of  battle  of  the  division,  instead  of  being  like 
the  first  and  second  orders  in  Plate  III  (2 d  part),  were  the 
third  order,  the  encampment  should  be  modified  accordingly. 
Thus,  after  having  established  along  the  front  of  the  colour  line, 
the  central  lines  of  battalion  camps,  these  camps  must  be  esta¬ 
blished  on  these  lines  and  contracted  as  much  as  possible. 
About  50  metres  (56  yards)  behind  the  infantry  encampment, 
and  facing  the  battalion  intervals,  the  front  of  the  colour  line 
of  the  squadrons  will  be  traced.  By  this  simple  arrangement 
the  corps  can  pass  without  confusion  from  the  order  of  encamp¬ 
ment  into  order  of  battle. 

Exclusive  of  the  posts  occupied  by  the  advanced  guards, 
flanking  corps,  &c.  on  the  front  and  flanks  of  the  camp,  it  is 
surrounded  by  guards  daily  relieved,  to  prevent  parties  of  the 
enemy  or  spies  from  penetrating  in,  and  producing  mischief  or 
disorder. 

'I  he  main  guards  are  posted  in  redans  constructed  opposite 
the  centres  ol  battalions,  and  about  160  metres  (178  yards) 
irom  the  colour  line.  The  salient  angles  of  these  redans  are 
about  80  degrees,  and  the  length  of  their  faces  is  nearly  10  to 
12  metres  (II  to  ]3i  yards);  we  will  describe  their  profile  in 
the  second  part. 

Each  battalion  sends  10  men  as  a  guard  to  the  redan;  and 
from  this  main  guard  3  men  are  deta&hed  forward  50  metres 
(55J  yards),  and  turnish  the  outmost  sentinels  ( sentinelles 
perdues )  stationed  80  metres  (89  yards)  farther  in  advance. 
In  case  ot  alarm,  all  the  sentinels  and  advanced  guards  fall 
back  upon  the  main  guards;  and  the  whole  then  retire  upon 
the  army,  that  has  had  time  to  form  in  front  of  the  camp*. 

*  The  guards,  m  retiring  upon  the  cainp,  should  be  careful  to  retire 


Redans  on  the 
front  and  flanl; 
of  the  whole 
camp,  and  in 
which  the  main 
guards  are  «ta- 
tioned. 
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The  irregularities  of  general  encampments  are  occasioned  by 
irregularities  of  ground,  and  the  composition  of  the  order  of 
battle,  which  local  inequalities  generally  render  more  or  less 
complex.  The  application  of  general  principles  to  particular 
cases,  depends  upon  the  coud  d'o-.il;  a  talent  that  modifies  ac¬ 
cording  to  the  various  circumstances,  the  maxiins  and  precept; 
of  theory. 

upon  the  extreme  flanks  of  corps  or  of  the  camp,  and  not  directly  upon  the 
fronts  of  regiments  or  battalions  ;  for  this  would  prevent  these  troops  from 
using  their  s-.vords  or  fires  to  repulse  the  advancing  foe.  The  guards  should 
retire  slowly,  and  dispute  every  foot  of  ground,  in  order  to  give  the  army 
time  to  form  in  order  of  battle  ;  for  this  purpo=e  they  will  halt  ofteD,  con¬ 
vert  every  hedge  and  ditch  into  a  defence,  and  use  their  utmost  skill  and 
valour  to  delay  the  enemy’s  advance. — See  lissai  sur  Its  Troupes  legeres, 
par  )e  General  Caron  Allen. 
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CHAPTER  IX. 

Military  Topography ;  General  and  particular  Maps ;  Recon¬ 
naissances  ;  the  several  kinds  of  War  ;  General  Disposition  of 
an  Army  on  a  Frontier  ;  Military  Positions  ;  Lines  of  Ope¬ 
rations;  Positions  of  Batteries ;  Principal  Operations  in  the 
course  of  a  Campaign. 

WE  are  now  to  consider  the  preliminary  and  indispensable  tJ^knoniedcSof 
knowledge  of  the  features  and  resources  of  a  country,  before  ^“to’^rojectin's 
bringing  into  the  field  the  armies  charged  with  executing  the  °',eratl0ns’ SiC- 
plan  of  campaign.  This  knowledge  of  the  countries  that  are 
to  be  the  theatre  of  war,  not  only  decides  the  nature  of  the 
war,  but  also  the  composition  of  the  armies. 

54.  These  features  or  preliminary  data,  are  called  military  54.  Military  to- 

*  #  pography :  its 

topography;  and  consist  in  general  in  the  knowledge  of  a  importance, 
country  under  the  various  relations  of  attack  and  defence,  and 
of  all  its  resources  to  attain  the  object  of  the  war.  This  know¬ 
ledge  is  inestimable  to  him  who  projects  the  war  and  plan  of 
campaign,  and  to  the  general  who  executes  it.  All  the  great 
captains  of  ancient  and  modern  times  have  testified  the  great 
importance  of  this  branch  of  the  science,  which,  combined  with 
tactics,  is  the  touchstone  of  the  coup  d'ail  and  genius  of  a  Gene¬ 
ral.  If  we  examine  closely  the  causes  of  victories  and  disas¬ 
ters,  we  will  find  that  they  may  be  entirely  referred  in  almost 
all  battles  to  a  more  or  less  profound  knowledge  of  the  pro¬ 
perties  of  the  ground,  and  its  influence  on  the  mutual  efforts  of 
the  troops.  Alexander  the  Great  had  always  engineers  pre¬ 
ceding  his  army,  to  reconnoitre  the  country  ;  and  he  constantly 
derived  great  advantages  from  the  accidents  of  ground.  Epa- 
minondas,  whose  name  recalls  the  recollection  of  the  brightest 
virtues  and  rarest  military  talents,  made  reconnaissances  in 
person  of  countries  and  positions  ;  his  orders  of  march  and 
battle  were  always  formed  according  to  the  nature  of  the 
ground.  Xenophon,  whose  writings  so  deeply  interest  the 
reader,  studied  topography  unremittingly;  and  we  imagine 
that  we  behold  in  his  retreat  of  the  Ten  Thousand,  a  French 
division  commanded  by  a  Desaix,  with  an  able  staff  and  engi¬ 
neers.  Xenophon  remedied  every  evil,  attended  to  all,  and 

2  A 


voi.  r. 


THE  SCIENCE  OF  WAR 


iee 


[Part  E 


loresaw  every  thing  by  his  coup  (T ctil ;  anil  crowned  himselt 
witii  immortality.  It  was  a  profound  knowledge  of  a  difficult, 
broken,  and  mountain  country,  that  enabled  Fabius  to  conceive 
the  possibility  of  putting  a  period  to  the  conquests  of  Hannibal, 
the  greatest  General  that  perhaps  ever  existed.  Hannibal  him¬ 
self  owed  the  conception  of  his  plans  and  the  wisdom  and 
valour  of  their  execution,  to  an  intimate  knowledge  of  ground. 
It  was  reserved  to  Napoleon,  to  exhibit  to  astonished  Europe  a 
second  example  of  these  talents.  Caesar,  who  was  at  the  same 
time  an  able  engineer  and  consummate  General,  studied  atten¬ 
tively  the  nature  of  the  country  in  which  he  was  making  war. 
and  seized  with  admirable  dexterity  the  least  irregularities  of 
positions.  History  consequently  leaches  us,  that  the  General- 
of  antiquity  attached  the  greatest  importance  to  military  topo¬ 
graphy,  and  that  they  profoundly  studied  it  in  all  its  details  ; 
but  not  having  like  the  moderns  the  aid  of  the  mathematical 
sciences  and  graphic  arts,  and  their  mode  of  warfare  not  re¬ 
quiring  so  great  a  display  oi’ front,  it  remained  in  its  infancy, 
and  perished  amid  ages  of  barbarism  and  ignorance. 

Henry  IV,  inspired  by  his  native  genius  and  the  difficulties 
that  surrounded  him,  exhibited  on  many  memorable  occasions 
the  advantages  to  be  derived  from  the  science  of  positions,  and 
from  the  knowledge  of  a  country  well  reconnoitred  and  occu¬ 
pied  by  posts  judiciously  situated.  At  last,  in  the  seventeenth 
century,  the  princes  ot  Nassau  and  a  great  number  ot  illustrious 
captains,  revived  the  true  principles  of  war  ;  and  far  extending 
the  science  of  posts  and  positions,  transcended  in  this  respec’ 
the  great  commanders  of  antiquity.  The  princes  of  Nassau, 
the  Turennes,  the  Montecuculis,  Ihe  Luxembourgs,  the  Catinats. 
the  Vendomes,  the  princes  of  Savoy  and  of  Orange,  the  Cre- 
quis,  the  Villars,  Count  Saxe,  and  the  great  Frederick,  and 
others,  would  not  have  emblazoned  their  names  with  so  much 
glory,  had  they  not  possessed  the  talent  of  reconnoitring  coun¬ 
tries  and  knowing  the  strength  or  value  of  positions,  if  they 
have  at  times  sustained  checks  and  disaster-,  it  was  almos' 
always  because  they  had  neglected  to  make  proper  reconnais¬ 
sances  of  important  points. 

All  military  writers  consider  topography  so  essential,  that 
without  its  light,  the  first  step  must  plunge  us.  into  a  labyrinth 
in  which,  however  perfect  may  be  our  minute  tactics,  no  com¬ 
bined  movement  can  be  executed. 
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Montecuculi,  Feuquieres,  Puysegur,  Folard, Turpin  de  Crisse, 
Lloyd,  Guibert,  &c.,  are  unanimous  on  this  point,  which  the 
least  reflection  on  the  conduct  and  movements  of  an  operating 
army  will  make  self-evident.  These  authors,  animated  by  the 
most  expanded  views  and  best  theories,  produce  numerous 
battles  and  actions  in  which  we  behold  military  topography 
exercising  a  decisive  and  distinguished  influence  ;  and  where 
taciics  are  only  employed  to  place  the  troops  in  relation  with 
the  ground.  We  find  by  their  descriptions,  which  charm,  in¬ 
struct,  and  inflame  the  young  student,  that  a  knowledge  of 
ground  forms  the  General's  rule  of  conduct  ;  and  that  victory 
or  defeat  are  the  consequences  of  the  covp  d'ccil  which  dis¬ 
covers,  or  does  not  perceive,  the  influence  of  the  ground  upon 
the  contest. 

The  ancients  must  have  beheld  topography  in  a  point  of 
view  different  from  the  moderns  ;  1st,  because  they  had  not 
the  help  of  geometry  and  descriptive  drawing;  2d,  because 
their  operations  did  not  embrace  such  extensive  theatres  of 
action  ;  3d,  because  from  the  nature  of  their  weapons,  the  fea¬ 
tures  of  the  ground  did  not  possess  so  marked  an  influence  on 
their  effects. 

The  sphere  of  action  of  armies  is  now  so  enlarged,  that  se¬ 
veral  distinct  armies  acting  on  different  frontiers,  are  but  as  di¬ 
visions  of  one  grand  army,  connected  by  intermediate  relations, 
and  combining  their  operations  to  a  general  result.  Flow  would 
it  be  possible  to  conceive  such  a  combination,  without  general 
and  minute  topography  exhibiting  the  several  positions,  the 
facilities  of  marches,  and  means  of  subsistence?  Without  a 
perfect  knowledge  of  Alsace,  could  Turennc,  in  1GI4,  have 
passed  the  Vosges,  and  by  the  most  admirable  concert  of  seve¬ 
ral  attacks  have  carried  at  the  same  moment  all  the  quarters 
and  cantonments  of  the  allied  armies  of  the  empire  and  of 
Brandenburg,  and  gained  the  battle  of  Mulhausen  ?  Would 
the  innumerable  victories  gained  by  France  since  the  battle  of 
llondscoote  have  illustrated  her  annals,  if  her  Generals  had  not 
extended  the  science  of  reconnaissances  ?  The  battles  and 
operations  that  we  shall  hereafter  describe,  will  complete  our 
conviction  of  the  importance  of  topography,  and  show  how  essen¬ 
tial  it  is  to  not  only  officers  of  the  staff,  engineers,  and  artillery, 
but  even  to  those  of  the  line  ;  all  of  whom  should  study  the 
theory  and  practice  of  this  most  important  branch  of  war. 
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55  Definition  of  55.  frontier  is  the  country  or  boundary  separating  two 

a  frontier  subject  J  ......  ir  r 

to  become  a  seat  states  that  maintain  tlieir  political  relations  by  lorce  ol  arms. 

It  is  on  this  territory,  of  greater  or  less  breadth,  that  all  the 
preparatory  dispositions  for  operations  and  battles  are  made. 

Natural  and  ,r;  The  natural  strength  of  a  frontier  is  determined  by  its  topo- 
fWntU«.ren£tll0r  graphical  features,  which  show  the  advantages  afforded  for 
attack  or  defence,  for  communications,  subsistence,  and  re¬ 
sources  of  all  kinds.  The  artificial  strength  of  a  frontier,  is  the 
modifications  effected  on  ground  by  labour  and  art,  to  fit  it  for 
attack  and  defence.  These  modifications  include  all  the  works 
and  dispositions  made  by  artillery  and  fortification  on  military 
sites  or  positions. 

56.  Typography  ttje  particulars  required  in  war,  are  comprehended  in 

genera  ly ;  n,an-  ^  r  * 

ner  nf  s  quiring  .1  military  topography  of  the  frontiers  of  the  nation,  and  ol 

the  knowledge  of  J  i  o  r  ^  . 

the  enemy's  country.  It  consists  in  many  parts,  which  united 
form  a  whole,  more  or  less  perfect  according  to  the  talents  oi 

General  maps,  the  agents  who  survey  the  ground.  The  first  labour  is  to  lorm 
general  maps  exhibiting  the  topography  of  positions,  and  es¬ 
tablished  by  the  military  and  geographical  engineers,  by  geo¬ 
desic  and  astronomical  operations.  This  first  plan  accurately 
exhibits  the  respective  situations  of  places,  the  summits  of  prin¬ 
cipal  mountains,  the  courses  of  streams  and  rivers,  and  of  their 
tributaries.  When  there  is  not  time  enough  to  make  such  a 
plan,  including  the  principal  triangles  accurately  determined, 
a  suppletory  mode  is  adopted  of  rapid  operations  and  approxi¬ 
mations,  which  the  time,  talents,  and  circumstances  will  sug¬ 
gest  to  the  engineers. 

Minute  maps  From  general  maps  which  exhibit  little  but  mathematical 
means of^eodesic  lines,  we  come  to  minute  topography  or  making  of  detailed 
descriptive  a"d  maps  in  which  the  sides  of  the  principal  triangles  are  taken  as 
bases.  This  second  plan  has  not  the  accuracy  of  the  first,  and 
is  obtained  by  approximating  operations  more  or  less  correct 
and  expeditious,  according  to  circumstances  and  the  time  that 
the  staff'  or  engineer  officer  can  devote  to  the  work.  Sometimes, 
he  uses  instruments  to  determine  the  position  of  places,  to  mea¬ 
sure  distances  exactly,  and  to  delineate  with  precision  the  fi¬ 
gure  of  the  ground  and  its  inequalities  ;  at  other  times  he  is 
constrained  to  ascertain  the  distances  by  the  pace  of  a  man  or 
horse,  and  to  lay  down  the  figure  of  the  ground  by  the  most  ex¬ 
peditious  methods  ;  and  sometimes  the  draught  is  made  by  the 
eye,  without  any  other  aid  than  intelligence  and  the  coup  d'ceil. 


imitative 
ing. 
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The  use  of  this  second  kind  of  draught  is  not  only  to  determine 
the  respective  positions  of  places  included  in  the  great  map, — 
the  course  of  streams, summits  of  mountains,  and  roads,  and  paths, 

&c. ;  but  to  exhibit  to  the  eye  a  picture  of  the  surface  and  form 
of  the  ground,  the  generating  of  mountains,  the  sources  and  di¬ 
rection  of  streams,  the  formation  of  vales  and  valleys,  general 
and  isolated  slopes,  morasses,  woods,  roads,  canals,  &c.  ;  and  all 
the  features  and  particulars  connected  with  attack  and  defence. 

It  is  by  descriptive  drawing  and  conventional  signs  that  we 
thus  represent  nature  in  all  her  various  forms.  Nature,  even  in 
her  wildest  features,  is  governed  by  certain  laws,  which  are 
perceptible  to  an  attentive  observer;  and  from  which  an  officer 
may  derive  great  assistance  when  he  is  obliged  to  deduce  from 
the  visible  parts,  a  general  knowledge  of  parts  concealed  and 
invisible.  In  cases  where  descriptive  drawing  fails  to  proper¬ 
ly  represent  certain  features  that  greatly  diminish  in  the  hori¬ 
zontal  projection,  the  officer  must  avail  himself  of  imitative  and 
perspective  drawing;  inestimable  talents,  acquired  by  a  pro¬ 
per  theoretical  education,  and  by  the  skilful  use  of  which  the 
science  of  reconnaissances  is  perfected. 

To  these  maps  are  always  joined  descriptive  memoirs ,  and  M,;!nnirs  ,  <Je- 
1  .  r  senptive  and  bji- 

sometimes  military  memoirs.  The  first  describe  in  a  plain  and  litary- 
concise  manner,  all  objects  that  cannot  be  well  represented  in 
the  map,  and  those  which  could  not  be  introduced  ;  such  as 
the  nature  of  mountains  of  various  declivities  and  slopes,  mo¬ 
rasses  little  or  not  at  all  practicable,  woods  more  or  less  thick 
and  of  what  nature,  and  whether  fit  for  building,  the  fords 
and  their  nature,  the  fertility  of  the  soil,  the  kinds  and  quanti¬ 
ty  of  forage  that  the  country  can  furnish,  the  population  of  its 
villages  and  the  number  of  labourers,  the  nature  of  the  roads 
and  the  repairs  that  they  require,  the  number  of  horses  that 
may  be  supported  in  the  country,  the  means  of  transportation 
of  all  kinds,  the  commerce,  industry,  and  customs  and  usages 
of  the  country,  Lc.  &c. 

The  military  memoirs  accompanying  maps  of  reconnaissances, 
should  be  composed  by  officers  well  acquainted  with  topogra¬ 
phy  and  skilled  in  the  sciences  of  war,  of  posts  and  positions, 
of  fortification,  and  of  attack  and  defence.  These  latter  me¬ 
moirs  alternately  suppose  the  existence  of  an  offensive  and  de¬ 
fensive  w  ar,  and  under  this  double  view  examine  the  fitness  of 
the  country  for  the  purposes  of  attack  and  cf  defence  ;  deter- 
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mining  upon  positions,  offensive  and  defensive  ;  examining  their 
strength  and  defects,  and  discussing  the  kinds  of  works  that 
should  be  erected  upon  them  to  attain  certain  objects.  The  in¬ 
trinsic  value  or  strengtli  of  the  strong  places  is  likewise  inves¬ 
tigated,  and  their  relation  to  military  positions,  and  the  means 
ol  uniting  them  in  one  defensive  system.  The  points  by  which 
one  or  two  positions  may  he  turned,  are  designated  :  also  the 
mode  ot  seizing  these  points  by  intrenched  camps,  small  forts 
or  redoubts,  and  of  securing  the  flanks  of  these  positions,  or 
uniting  them  by  this  kind  of  chain. 

The  courses  of  streams,  rivers,  and  brooks  arc  examined  ; 
like  wise  the  obstacles  formed  by  lakes,  ravines,  and  slopes. 
The  proper  points  where  bridges  should  be  established,  and  the 
teles  de  pont  to  cover  them,  are  laid  down.  Finally,  on  the  sup¬ 
position  of  operating  armies,  the  course  of  operations  and  bat¬ 
tles,  which  it  is  presumed  on  certain  hypotheses  must  take 
place,  are  detailed. 

Such  are  the  principal  details  required  by  war,  and  which 
are  called  reconnaissances.  Vi  e  see  that  a  complete  reconnais¬ 
sance  demands  the  application  of  astronomical,  geodesic,  and 
physical  acquirements  ;  besides  perspective,  and  imitative,  and 
descriptive  drawing,  &c.  Officers  who  make  reconnaissances, 
should  study  physical  geography,  which  has  been  treated  and 
illustrated  in  the  Polytechnick  School  by  those  superior  talent? 
which  for  25  years  have  distinguished  the  learned  professor  of 
this  branch  of  science. 

The  surface  of  the  earth  when  seen  from  a  great  distance, 
may  without  any  sensible  error  be  considered  as  that  of  an 
ellipsoid.  All  other  planets  in  our  system,  when  viewed  through 
telescopes,  appear  of  the  same  form.  But  to  man,  living  on 
the  surface  of  the  earth,  it  appears  very  irregular,  broken,  in¬ 
dented,  and  elevated  ;  furrowed  by  torrents,  crossed  by  rivers, 
and  the  greater  portion  covered  with  water.  At  the  first  sight, 
all  is  chaos ;  the  imagination  is  bewildered.  But  when  the 
contemplative  geologist,  the  naturalist,  and  the  geographer,  ex¬ 
amines  this  surface  with  care,  he  finds  that  the  difference  be¬ 
tween  the  level  of  the  sea,  and  of  the  highest  mountains,  though 
of  no  sensible  importance  in  relation  to  the  radius  of  the  earth, 
is  yet  of  great  magnitude  with  respect  to  man.  He  beholds  all 
parts  of  the  globe  intersected  by  lofty  primitive  mountains 
from  which  descend  secondary  mountains,  and  from  these  pro. 
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ject  branches  or  ridges  spreading  and  declining  into  hills  and 
hillocks,  and  finally  sinking  into  plains.  From  the  loftiest,  to 
secondary  mountains,  and  from  these  to  hills  and  hillocks,  and 
down  to  the  sea,  there  are  general  and  isolated  slopes,  governed 
by  certain  laws  of  nature  ;  and  in  consequence  of  which,  all  the 
parts  tend  to  the  formation  of  general  and  particular  basins, 
vales  and  valleys,  gorges  and  defiles,  and  the  slightest  undula¬ 
tions. 

The  contemplative  mind  will  not  be  at  a  loss  to  discover  the 
physical  causes  of  all  these  changes  and  irregularities  upon  the 
surface  of  the  earth  ;  they  exist  in  the  phenomena  of  meteor¬ 
ology,  and  chiefly  in  that  striking  property  of  the  atmosphere 
to  decompose  water  Ly  a  rapid  succession  of  changes  that  it  un¬ 
dergoes,  and  which  falling  afterwards  upon  the  tops  of  moun¬ 
tains  and  other  parts  of  the.  earth,  produce  dilatations  and  de¬ 
grees  of  temperature  more  or  less  elevated.  It  is  by  studying 
closely  the  effect  of  rains,  which  form  fountains,  torrents,  and 
the  tributaries  of  streams  and  rivers,  that  the  topographical  de¬ 
lineator  is  enabled  to  comprehend  the  various  forms  of  the  sites 
and  positions  that  he  describes. 

It  is  not  within  the  scope  of  this  treatise  to  treat  upon  recon¬ 
naissances  ;  the  students  and  reader  are  referred  to  the  3d  and 
5th  Nos.  of  the  Topographical  Memoirs,  for  the  geodesic  part, 
and  for  the  conventional  signs  used  in  descriptive  drawing  ;  and 
to  the  essay  contained  in  the  4th  No.  on  the  Theory  of  Mili¬ 
tary  Reconnaissances  ;  these  they  should  study  with  attention. 
The  author  of  that  work  has  acquired  by  it  a  claim  to  the  thanks 
of  the  army.  The  judgment  is  expanded  and  improved  by  the 
admirable  principles  with  which  his  work  is  replete,  and  which, 
though  too  concise,  possesses  a  simplicity  and  elevation  of 
style  that  charm  the  imagination  and  enlighten  the  mind. 

57.  The  composition  of  an  army  to  operate  upon  a  given  fron¬ 
tier,  is  founded  upon  the  kind  of  war  to  be  undertaken,  and 
the  topography  of  the  scene  of  action.  A  w'ell  disciplined  in¬ 
fantry  may  in  cases  of  extremity  alone  suffice  ;  yet  without  ar¬ 
tillery  it  would  be  difficult  for  it  to  resist  an  army  seconded  by 
this  arm  ;  and  without  cavalry,  convoys  would  be  very  difficult, 
foraging  almost  impracticable,  and  victory  ever  incomplete,  be¬ 
cause  it  could  not  be  followed  up.  Therefore,  the  constituent 
elements  of  air  army  should  be  combined  in  due  proportion 
to  each  other. 


(Sec  3d,  4th,  and 
5th  Nos.  of  the 
Topographical  &t 
Military  Me¬ 
moirs  ) 


57.  Formation 
of  an  army  to 
operate  on  a 
frontier. 
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If  the  seat  of  war  be  a  plain  country,  woody,  and  abounding 
in  forage,  one-fifth  or  one-sixth  of  the  army  should  be  com¬ 
posed  of  cavalry,  with  numerous  horse  and  position  artillery. 
Rut  if  it  be  difficult  and  mountainous,  wooded,  and  but  little 
open,  only  a  few  cavalry  are  necessary,  and  scarcely  any  heavy 
cannon  ;  but  large  corps  ol  light  infantry,  and  many  light  pieces, 
are  requisite.  In  all  cases  where  sieges  are  intended,  there 
must  be  a  park  composed  of  battering  pieces,  mortars,  howit¬ 
zers,  stone  mortars,  &c. 

otwarTw°  kiD<i£  'Var  is  divided  into  two  kinds,  (ffensive  and  defensive, 

according  to  the  object  to  be  attained.  The  first  is  when  an 
army  is  almost  always  on  the  offensive  ;  the  latter  is  when  an 

aodThe'modeTr  annT  is  almost  alwaTs  on  the  defensive.  If  a  general  pass  his 

conducting  it.  own  frontier  and  endeavour  to  force  the  enemy  to  battle,  laying 

the  country  under  contribution  and  besieging  fortresses,  and 
finally  maintaining  his  conquests  ;  then  he  carries  on  an  offen¬ 
sive  war. 

The  conduct  of  this  kind  of  war,  which  is  the  most  advanta¬ 
geous,  depends  upon  the  genius  and  enterprise  of  the  general, 
the  nature  of  his  troops,  and  many  other  circumstances  ;  all 
which  must  be  known  to  project  the  plan  of  it.  Sometimes  he 
must  march  rapidly  upon  the  enemy,  to  attack  him  in  his  po¬ 
sition  ;  then  returning,  lay  siege  to  some  important  place,  seize 
his  magazines  or  depots,  and  establish  his  line  of  operations. 
At  others,  he  must  open  the  campaign  with  the  siege  of  some 
very'  important  place  ;  and  then  use  it  as  a  place  of  arms,  to 
carry  forward  his  operations,  &c. 

Defensive  war.  If  a  general  remain  within  his  own  frontier  and  there  await 
the  enemy',  to  repulse  and  prevent  him  from  penetrating  into 
his  country',  he  is  said  to  wage  a  defensive  war.  The  conduct 
of  this  species  of  war  is  the  reverse  of  the  preceding  ;  and 
though  less  dazzling,  is  not  less  glorious  to  the  general  who, 
like  Fabius,  knows  how  to  direct  it  with  superior  talents  and 
unshaken  constancy.  Its  object  is  to  protect  a  frontier  and 
await  a  favourable  moment  to  assume  the  offensive.  Conse¬ 
quently  he  must  avoid  battles,  arrest  the  progress  of  the  enemy' 
by  seizing  strong  positions,  cutting  his  communications,  and 
acting  and  hovering  constantly'  upon  bis  tlanks,  &c.  Finally', 
by  bold  and  unexpected  strokes  he  must  raise  the  siege  of 
places,  and  dismay  the  enemy.  There  are  perhaps  more  talents 
and  real  courage  required  in  defensive  war,  than  in  a  war  of 
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offence  ;  it  demands  exhaustless  patience  and  unyielding  cou¬ 
rage.  The  troops  must  be  accustomed  to  daily  combats  in 
which  they  should  always  come  off  with  advantage,  be  ever 
ready  to  fight  or  retreat,  and  rapidly  adopt  according  to  cir¬ 
cumstances  one  or  other  of  these  alternatives. 

Without  seeking  examples  in  remote  ages,  let  us  contemplate  fe®fvePana°f(fe’ 
the  operations  of  the  French  army  during  the  last  war;  they  feasive war. 
afford  the  most  instructive  lessons  in  offensive  and  defensive 
war.  At  the  opening  of  the  campaign  in  1792,  the  army  of  the 
North,  acting  on  the  offensive,  entered  Belgium,  taking  up  its  The  army  of 
line  of  operations  from  the  fortress  of  Lille.  The  enemy’s  on  the  offensive, 
army  attacks  and  routs  the  French,  which  is  compelled  to  re¬ 
sume  the  defensive  on  its  own  frontiers. 

The  Prussian  army  arrives  and  penetrates  through  the  fron-  The  army  or 

1  Champagne  od 

tiers  of  Champagne,  carries  a  fortress,  and  attacks  the  camp  ot  the  defensive  in 

La  Lune.  General  Kellerman  sustains  the  attack,  arrests  the 

progress  of  the  enemy,  and  astonishes  him  by  a  most  obstinate 

defence ;  then  retires  upon  the  grand  army,  which  on  the 

active  defence ,  throws  itself  upon  the  enemy’s  flank,  and  with 

its  own  communications  well  covered,  operates  against  those 

of  the  enemy  and  menaces  his  line  of  operations.  The  hostile 

army  can  advance  no  farther  ;  the  want  of  provisions  and  the 

ravages  of  disease,  speedily  oblige  it  to  retrograde;  the  French 

army  then  assumes  the  offensive. 

The  northern  army  again  moves  offensively,  enters  Belgium,  The  army  ot 
,  ,  ,  „  0  .  J  &  ’  the  North  OD  the 

wins  the  battle  ot  Gemappe,  carries  many  strong  places,  and  offensive  from 

during  the  winter  has  military  occupation  of  the  whole  country. 

Meantime  the  enemy  recovers  from  his  terror,  and  secretly 
making  every  effort  to  repair  his  losses,  opens  the  new  cam¬ 
paign  by  offensive  operations.  The  French  army  retires  in  all 
quarters,  and  regaining  its  own  frontier  assumes  the  defensive 
under  the  camion  of  Lille  and  Valenciennes. 

Let  us  take  an  example  on  another  frontier. 

At  the  opening  of  the  campaign  of  1796,  the  army  of  Italy  The  army  of 
was  standing  on  the  defensive  on  the  summits  of  the  Appennines,  fe'jmveVnW10 
from  Savonna  to  Montenotte  ;  its  force  was  50,000  men,  hut  in 
want  of  every  thing  ;  and  it  beheld  the  plains  of  Italy  in  the 
military  occupation  of  an  enemy  150,000  strong,  who  denied 
them  all  hopes  of  being  able  to  penetrate  into  those  fertile 
countries.  But  what  cannot  genius,  seconded  by  valour,  effect ! 

Another  Hannibal  rouses  and  inflames  the  French  forces;  they  1  tfl® ^ 

\oi.  1.  2  B 
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precipitate  themselves  with  the  fury  of  a  torrent  from  the  moun¬ 
tain  tops,  and  overthrowing  every  obstacle,  descend  into  the 
plains.  This  active  and  severe  campaign,  maintained  through¬ 
out  the  1 1  months  of  its  duration  the  same  character,  and  ended 
in  the  entire  conquest  of  Italy. 

Army  or  Italy  Durin^  the  absence  of  the  conqueror  of  Italy,  the  war  is 
in  1799.  rekindled.  The  campaign  of  1799  is  opened  by  the  offensive 

operations  of  the  combined  armies  of  Austria  and  Russia;  the 
French  standing  on  the  defensive.  The  contest  lasts  more  than 
a  year,  during  which  the  enemy  make  great  progress.  Mantua 
is  taken,  and  the  principal  French  positions  are  forced  ;  the 
enemy  penetrate  into  the  heart  of  the  country  ;  and  at  the 
opening  of  the  campaign  of  1800,  the  enemy’s  advanced  posts 
are  on  the  frontiers  of  the  maritime  Alps.  At  this  crisis, 
Napoleon  returns  to  France,  and  is  made  first  magistrate  of  the 
nation.  His  first  care  is  to  lead  back  the  Italian  army  into  the 
iZye  iMrUy  on  path  of  glory.  A  new  army  is  formed,  which  he  commands  in 
the^  offensive,  in  persQn  .  i,e  cr0Sses  the  Alps,  and  descending  into  the  plains, 

marches  directly  against  the  centre  of  the  enemy's  line  of  ope¬ 
rations.  The  enemy  instantly  feels  the  influence  of  this  move¬ 
ment  and  position  of  Napoleon,  and  before  he  can  take  any 
precautions,  sees  himself  under  the  necessity  of  abiding  the 
hazard  of  battle.  The  two  armies  meet  in  the  plains  ot 
Marengo  ;  the  onset  is  begun  ;  victory  is  long  doubtful  ;  De- 
saix  devotes  his  life  to  his  country  ;  but  science  and  courage 
triumph  over  every  obstacle,  and  victory  declares  in  favour  of 
the  French  army,  which  assumes  and  maintains  the  offensive 
until  peace  is  concluded. 

59  ThehaMtu-  59,  The  habitual  attitude  of  an  army  operating  on  a  frontier, 
army,  in  either  offensively  or  defensively,  is  that  of  defence.  Indeed  an}  army, 
tensive  war.  however  powerful,  may  be  surprised  and  attacked  in  its  camps 
or  positions  by  a  weak  but  enterprising  corps  command¬ 
ed  by  a  general  who  makes  up  for  deficiency  of  numbers  by 
talents,  valour,  and  devotion.  Both  ancient  and  modern  his¬ 
tory,  and  our  own  times,  exhibit  many  instances  of  such 

attacks. 

Consequence.  Consequently  a  General,  in  taking  up  his  positions,  should 
choice  ' of  select  such  as  comport  with  his  ulterior  designs  ;  provided  they 

tl0DS'  possess  certain  requisites  for  defence  that  we  will  point  out. 

This  was  the  reason  that  the  Romans  always  fortified  their 
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camps  ;  and  accordingly  it  was  very  rare  for  them  to  be  sur¬ 
prised  in  their  positions. 

60.  An  army  operating  upon  a  frontier,  whether  offensively  Genera^ d«- 
or  defensively,  does  not  display  itself  so  as  to  occupy  all  the  my  “po^  aOon; 
points.  The  absurdity  of  such  a  disposition  is  obvious  ;  its  lines  of  opera- 
forces  would  be  so  scattered  and  so  weak  at  all  points,  that  the 
enemy  could  at  pleasure  break  its  line,  and  reversing  all  the 
unconnected  parts,  vanquish  them  without  resistance. 

An  army  should  on  the  contrary  concentrate  in  regulated 
masses  on  well  chosen  positions  fronting  the  enemy,  and  afford¬ 
ing  room  for  the  display  of  the  order  of  battle  in  case  of  attack. 

From  this  position  they  watch  the  movements  of  the  enemy, 
and  act  accordingly.  Frequently,  instead  of  occupying  only 
one  position,  the  army  occupies  two,  and  even  three  ;  but  then 
there  is  the  most  immediate  relation  established  between  the 
detached,  and  the  central  positions  ;  so  that  all  the  corps  may 
mutually  support  and  protect  each  other,  and  unite  in  one  single 
order  of  battle  in  the  least  possible  time. 

By  military  position,  is  meant  the  ground  that  an  army  may  po“te£°ition  of 
occupy  upon  a  frontier,  and  on  which  the  troops  may  encamp 
and  fight,  or  thence  march  to  battle.  Thus  the  general  dispo¬ 
sition  of  an  army  on  a  frontier,  consists  in  occupying  one  or. 
many  posts  connected  together,  and  in  which  it  is  proposed  to 
encamp  and  fight,  or  from  which  the  lines  of  march  to  attack 
the  enemy  are  taken  up. 

Military  positions  should  have  general  and  peculiar  qualities,  po^"!ieS  ®f 
in  relation  to  determined  objects  ;  and  when  they  do  not  pos¬ 
sess  these  properties  from  nature,  they  must  be  created  by  art. 

As  the  habitual  attitude  of  an  army  is  defensive,  its  position, 
even  for  the  moment,  should  likewise  he  defensive.  From  this 
consideration  is  derived  the  general  properties  ;  1st,  the  length 
of  the  line  of  defence  should  he  proportioned  to  the  number  of 
troops  that  are  to  defend  the  position  ;  2d,  the  flanks  should  be 
covered  by  natural  or  artificial  obstacles,  so  that  the  enemy 
cannot  attack  the  wings  or  rear  of  the  order  of  battle  (40)  ;  (Seetn. 

3d,  the  interior  of  the  field  of  battle  should  be  free,  and  allow 
room  for  the  manoeuvres  of  all  arms  ;  and  the  debouches  in  rear 
should  provide  an  easy  and  secure  retreat  in  case  the  position 
is  forced;  4th,  this  position  should  be  chosen  with  such  judg¬ 
ment, that  the  enemy  cannot  penetrate  at  any  other  point  with¬ 
out  running  the  risk  of  being  taken  in  flank  and  beaten  by  a 
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Nccoss-ily  of 
supporting  the 
flaDHS  of  a  posi¬ 
tion  t>y  natural  or 
artificial  obsta¬ 
cles,  or  by  post- 
i'og  troops. 


Natural  and  ar¬ 
tificial  obstacles. 


Camps  on  mili 
tary  positions. 


(See  art.  63  ) 


very  interior  army.  These  properties  should  exist  in  a  greater 
or  less  degree,  according  as  the  army  is  on  the  offensive  or  de¬ 
fensive. 

If  the  army  be  on  the  offensive,  and  the  war  is  very  active, 
positions  are  only  momentary,  and  tbeir  flanks  and  rear  are 
secured  as  well  as  possible  ;  the  chief  objects  of  attention  are 
the  debouches  and  defiles,  by  which  it  is  intended  to  march 
upon  the  enemy.  If  however  the  positions  are  covering  and 
defensive,  not  only  the  flanks  and  rear  must  be  secured  with 
great  care,  but  the  front  of  attack  also  must  be  covered  by  na¬ 
tural  or  artificial  obstacles ;  and  the  roads  or  debouches  to  it, 
should  be  few  and  difficult. 

Positions  being  only  the  ground  on  which  the  order  of  battle 
is  displayed,  all  the  rules  that  we  have  previously  laid  down 
(40),  are  here  susceptible  of  direct  and  general  application. 
Hence  it  is,  that  the  flanks  of  positions  should  rest  upon  obsta¬ 
cles  difficult  to  be  surmounted,  and  rendering  attacks  on  these 
weak  points  almost  impracticable  and  inefficient.  When  both 
nature  and  art  are  inadequate  to  secure  the  flanks  of  a  position, 
they  must  be  remedied  by  dispositions  of  troops,  as  has  been 
well  observed  by  the  judicious  Folard. 

The  obstacles  afforded  by  nature  are  abundantly  scattered 
over  the  surface  of  the  earth  ;  they  are  described  or  represent¬ 
ed  in  topography,  and  consist  of  water  courses  of  all  kindsr 
lakes,  morasses,  ravines,  woods,  slopes  and  declivities,  hollow 
ways,  villages,  &.c. 

Those  provided  by  art,  are  but  modifications  of  the  former, 
depending  upon  the  application  of  the  art  of  fortification  by  the 
engineers  and  artillery. 

When  the  general  of  an  army  has  reconnoitred  a  position 
and  ordered  its  occupation,  the  general  officer  who  is  chief  of 
the  staff,  after  providing  himself  with  a  draught  of  it  extracted 
from  the  general  and  particular  topography,  marches  to  the  po¬ 
sition  with  a  heavy  detachment  of  light  troops,  supported  by  a 
division  of  light  artillery.  He  reconnoitres  it  in  the  greatest 
detail  and  minuteness,  and  determines  the  front  and  extent  of 
the  colour  line  of  the  camp,  or  several  camps  that  are  to  form 
the  general  encampment.  He  takes  for  rule  the  principles  we 
have  laid  down  (53),  and  deduces  the  composition  of  the  front 
of  the  colour  line  from  that  ot  the  line  of  battle,  be  it  simple  or 
complex,  regular  or  irregular.  lie  must  not  forget  that  each 
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arm  should  occupy  ground  adapted  to  its  nature  ;  that  the  health 
of  the  troops  must  be  preserved  ;  and  that  they  should  possess 
the  facilities  of  procuring  wood  and  water,  &c. 

When  the  general  commanding  an  army  assumes  the  offensive,  ^s°se^c- 
he  moves  from  certain  fixed  points  to  penetrate  the  hostile  fron-  ^"e  ^offensive 
tier  and  enter  the  enemy's  country.  This  direction  given  to  0I' defensiVe 
the  army,  is  what  is  called  the  line  of  operations.  At  its  base 
or  point  of  departure,  are  placed  the  depots  and  magazines 
formed  to  supply  the  daily  wants  of  the  army.  These  maga¬ 
zines  are  in  fortresses,  or  in  towns  hastily  fortified,  and  com¬ 
prise  munitions  of  war,  provisions,  the  divisions  of  artillery  of 
reserve,  the  battering  train,  the  pontons  and  their  equipments, 
the  companies  of  miners,  the  hospitals,  &c.  If  the  army  were 
to  carry  in  its  train  these  immense  materials  and  establishments, 
their  preservation  would  be  almost  impossible,  and  marches 
would  be  so  difficult,  that  victory  could  be  only  of  momentary 
duration.  Therefore  depots  are  formed  in  secure  places  in  the  Communication’s 

,  r  .  established  in 

rear,  and  the  wants  ot  the  army  are  thence  supplied  by  convoys  rear  tor  convoys, 

,  .  ,  r  .  ,  ^  and  to  secure  a 

and  easy  communications  along  the  line  ot  operations  :  these  retreat, 
communications  are  besides  of  great  importance  to  secure  a  re¬ 
treat  in  case  of  disaster.  In  the  present  case,  of  an  army  on 
the  offensive,  the  line  of  operations  is  protracted  in  proportion 
to  the  advance  of  the  army  into  the  enemy’s  country,  and  is 
often  from  10  to  30  myriametres  (20  to  60  leagues)  long. 

When  the  general  commanding  an  army  stands  merely  upon 
the  defensive,  the  line  of  operations  is  necessarily  very  short, 
and  does  not  extend  more  than  4  myriametres  (3  leagues)  be¬ 
yond  the  places  of  depot.  The  mere  definition  of  the  line  of' 
operations,  shows  not  only  its  absolute  necessity  in  the  present 
mode  of  warfare,  but  also  the  importance  that  it  be  skilfully 
selectcd  and  established  according  to  its  topographical  position, 
its  extent,  and  the  means  that  the  enemy  may  have  of  opera¬ 
ting  upon  it  by  flying  corps,  which  striking  dismay  along  the 
communications,  may  capture  and  carry  off  all  the  convoys. 

In  defensive  warfare,  the  line  of  operations  is  easily  select¬ 
ed  and  secured,  because  it  is  very  short ;  the  fortresses  and  a 
few  redoubts  on  the  lines  of  communication,  are  here  adequate. 

But  in  offensive  war,  where  the  operations  are  carried  to  a  great 
distance,  the  selection  ol  the  line  of  operations  becomes  very 
critical,  both  as  to  its  direction  and  establishment:  1st,  it  must 
he  the  shortest  thafoa-n  he  drawn,  provided  the  comrnunica- 
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lions  arc  convenient  and  good  ;  2d,  care  must  be  taken  that  it 
does  not  present  a  flank  to  districts  occupied  by  the  enemy, 
and  from  which  he  may  debouche  ;  3d,  at  proper  distances  it 
must  be  covered  by  points  of  support,  such  as  intrenched  camps, 
fortified  posts  and  villages,  small  forts,  redoubts,  &.c.  ;  so  that 
the  convoys  shall  be  constantly  under  protection,  and  move  in 
security  without  danger  of  capture  or  surprise. 

intermediate  in-  When  the  line  of  operations  is  greatly  protracted,  it  becomes 

trenched  ramps,  .  1  i  i  •  i 

across  the  tine  of  prudent,  and  often  indispensable,  to  establish  one  or  two  in¬ 
trenched  camps  placed  nearly  across  the  line  of  operations,  and 
on  the  strongest  and  best  selected  intermediate  positions  for 
covering  a  retreat,  if  it  should  become  necessary.  With  these 
points  of  support,  a  retreat  is  subject  to  much  fewer  incon¬ 
veniences  and  dangers,  and  is  often  only  a  temporary  retro¬ 
grade  to  the  first  intrenched  camp. 

Remark.  In  this  respect  the  greatest  faults  were  committed  in  the  last 

war.  Frequently,  the  French  armies  operating  on  the  ex¬ 
tremes  of  long  lines  of  operations,  could  not  maintain  them¬ 
selves  for  want  of  protection  in  the  rear;  and  their  retreats, 
though  glorious  and  brilliant,  could  only  have  been  effected 
amid  such  difficulties  and  these  obstacles  surmounted,  by  the^ 
greatest  valour  and  devotion  in  the  troops  and  talents  ol  the  Ge¬ 
nerals.  So  true  it  is,  that  the  weakness  of  an  army  must  be  reme- 
Bsampiee.  died  and  protected  by  art.  If  General  Custine,  "hen  cairj  ing 
bis  operations  from  Mayence  into  the  Hundsruck,  had  fortified 
some  post  on  the  heights  of  Altzey,  his  communications  with 
Mayence  would  not  have  been  cut,  and  all  the  disasters  that 
were  produced  by  this  neglect,  would  have  been  averted. 

If  Prince  Eugene  in  1712  had  not  given  to  his  line  of  opera¬ 
tions  a  false  direction  which  presented  its  flank  to  the  army  of 
Marshal  Villars,  the  latter  by  forcing  the  single  intrenched  vil¬ 
lage  of  Deuain,  would  not  have  repaired  all  the  losses  of  the 
campaign  and  saved  Landrecies.  *, 

The  surest  means  of  victory ,  and  at  the  least  loss,  is  to  act  upon 
the  enemy's  lines  of  operation  and  communication,  by  rapid,  vi¬ 
gorous,  and  even  daring  strokes.  It  was  by  following  this 
maxim,  and  favoured  by  a  very  broken  country,  the  advantages 
of  which  he  understood,  that  Napoleon  anticipated  and  achiev¬ 
ed  those  splendid  feats  that  have  immortalized- the  campaigns 
of  1796  and  97. 

Theory  and  experience  both  concur  in  this  great  truth— that 
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a  single  corps  d’armee  in  a  situation  enabling  it  to  act  on  the 
enemy’s  line  of  operations,  can  keep  in  check  a  mighty  army 
and  frustrate  the  most  extensive  plans  of  offensive  war.  But 
this  corps  must  have  at  its  head  a  Fabius,  a  Turenne,  or  a 
Luxembourg. 

61.  The  choice  of  camps  and  positions  requires  great  judg-  camP8CandCepo^- 
ment,  and  a  habit  of  viewing  a  country  under  all  the  relations  of tions- 
attack  and  defence.  Every  position  must  fulfil  the  end  proposed, 

and  possess  all  the  properties  that  this  requires  ;  these  we  have 
already  laid  down.  Without  the  elements  of  topography  and 
reconnaissances,  it  would  be  very  difficult  to  judge  of  the  value 
or  importance  of  positions,  and  the  direction  of  the  line  of  ope¬ 
rations,  or  to  combine  the  movements  of  an  army.  The  selection 
of  positions,  and  combining  movements  with  time,  are  the  fruits 
of  the  coup  d'ccil  improved  by  the  practice  and  experience  of 
war.  Of  all  the  Generals  of  the  staff  who  have  written  and  laid 
down  rules  on  this  most  important  part  of  war,  General  Bour- 
cet,  of  the  engineers,  is  the  most  distinguished.  He  never  has 
been  excelled  in  topography  and  in  the  science  of  marches  and 
positions.  He  possessed  in  an  eminent  degree  the  coup  d'ccil  The  coup  d'ceii. 
in  the  choice  of  positions;  and  all  officers  who  would  make  2S)*e Chap  ar' 
their  way  to  fame  by  serving  in  the  staff,  should  study  in  na¬ 
ture  and  in  books  the  sciences  and  knowledge  connected  with 
this  talent,  without  which  it  is  impossible  to  become  an  able 
General. 

62.  As  soon  as  an  army  seizes  a  position  and  the  order  of  battle  62.  Disposition 
is  nearly  determined,  the  chiefs  of  artillery  and  engineers  sepa-  ™  deten^h-e'po- 
rately  reconnoitre  it  in  all  its  relations  with  their  two  arms.  The  nients :  and  com- 
latter  causes  all  the  works  of  fortification  to  be  executed,  as  we  fear  or  the' latte" 
will  hereafter  detail  ;  and  the  former  determines  the  positions 

of  the  fixed  batteries  that  are  to  co-operate  in  the  defence.  As 
all  the  ground  in  front,  on  which  the  enemy  must  form  his  co¬ 
lumns  of  attack,  is  known,  and  the  direction  of  the  attack  anti¬ 
cipated,  most  of  the  batteries  are  fixed.  There  is  an  art  in  dis¬ 
posing  them  that  should  be  displayed  by  the  coup  d'ccil  of  the 
artillery  officer.  These  batteries  should  be  very  commanding 
and  cross  their  fire  towards  the  points  w  hence  the  enemy  is  ex¬ 
pected  to  debouche  ;  they  should,  without  being  too  much  ex¬ 
posed  themselves,  take  the  hostile  columns  in  flank.  They 
must  not  embarrass  the  movements  of  the  troops,  Lc.  nor  be 
too  much  elevated  ;  they  should  be  situated  in  front  of  the  field 
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of  battle  on  gentle  slopes,  in  order  to  tbe  most  effective  razant 
and  ricochet  fires.  Batteries  of  position  are  covered  by  epaul- 
ments,  from  behind  which  they  fire  m  barbette.  When  they 
are  advanced  in  front  of  the  field  of  battle,  care  must  be  takeH 
to  connect  them  with  the  rear  by  convenient  communications  ; 
so  that  the  pieces  may  be  quickly  withdrawn  the  moment  that 
the  firing  restrains  or  impedes  the  movements  of  the  troops. 
Batteries  of  position  are  generally  composed  of  8  and  12 
pounders. 

an?]116  Relative  Every  position,  exclusive  of  its  intrinsic  strength,  which  de- 
jnjghjjr™.*  pends  upon  the  strength  of  the  fronts  of  attack,  has  also  a  rela¬ 
tive  strength,  depending  on  the  situation  of  the  enemy.  A  po¬ 
sition  is  strong  and  fulfils  its  object,  when  the  enemy  is  not  in 
a  situation  to  act  upon  its  flanks  and  communications  ;  but  it 
becomes  weak  and  bad,  the  moment  that  the  enemy  has  this 
power.  The  position  must  then  be  abandoned  for  another 
better  covered,  and  not  exposed  to  his  operations.  The  posi¬ 
tive  strength  or  value  of  a  position,  is  deduced  from  these  two 
considerations. 

•  u.  p articular  63.  The  better  to  illustrate  these  general  precepts,  we  will 

CenshcfposHioral  cite  a  few  examples  of  defensive  positions  whose  properties  and 
positive  values  have  changed  with  the  situation  oi  the  enemy  s 
army.  We  will  select  them  from  the  campaign  of  1793,  the 
operations  of  which  are  little  known,  because  the  turmoil  of  the 
revolution  then  extended  even  to  the  armies  5  and  the  service 
of  the  staff  and  engineers  was  at  that  time  so  badly  organized, 
that  no  memoirs  were  compiled,  nor  plans  taken  to  bring  them 
under  the  notice  of  the  government.  The  topographical  and 
reconnoitring  departments,  we  may  say,  had  no  existence  ;  the 
few  skilful  and  able  officers  that  were  to  be  found  in  the  armies, 
were  overwhelmed  by  the  burdens  ot  daily  duty. 

Defensive posi-  In  the  month  of  Venlose,  1793,  the  army  ot  the  Rhine,  about 
ofVerK^aemiS  24,000  strong,  marched  from  Mayence  into  the  Hundsruck  on 
in°lm tbe  Naha’  the  offensive.  After  a  few  battles,  they  resume  the  defensive 
and  establish  themselves  in  front  of  the  Naha  between  Bingen 
and  Creutznach,  on  the  position  of  Hungergrivervoof  between 
the  two  small  rivers  Guilbach  and  Grevebach.  The  camp 
was  upon  the  summit  of  the  mountain  ;  and  as  the  ground  gently 
declined  towards  the  enemy,  the  front  of  the  line  was  covered 
by  a  chain  of  batteries  crossing  their  fires  upon  the  debouches 
of  the  defiles  whence  the  enemy’s  columns  must  issue  la 
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attack  the  camp.  The  enemy  did  not  think  of  attacking  the 
front  of  the  centre,  but  turned  his  attention  to  the  right  wing, 
and  after  a  severe  contest  carried  the  heights  of  Bingen,  and 
even  Bingen  itself;  then  taking  the  centre  which  had  the  river 
in  its  rear,  in  flank,  compelled  the  French  to  retreat  by  their 
left  on  Bingen  and  the  heights  of  Altzey*. 

We  will  now  turn  to  the  army  of  the  North,  to  contemplate  Army  cf  the 
another  very  remarkable  instance  in  defensive  positions.  s‘ve  P°sitioa  at 

1  the  camp  o(  Ce- 

The  army  of  the  north  after  having  evacuated  Belgium  in  sar-  uu<ler  ra,D- 

J  &  &  brai,  in  1793. 

(See  PLATE 
VII  ) 

*  We  suspect  that  there  is  some  mistake  in  the  account  of  this  battle; 
but  for  want  of  detailed  maps,  are  unable  to  correct  it.  The  left  must 
have  been  at  Biugen,  and  the  right  at  Creutznach,  because  the  Naha  was 
in  rear.  The  left  being  forced,  (and  not  the  right  as  the  text  reads), 
and  Bingen  carried,  the  army  retreated  on  Altzey,  which  is  off  on  the 
right  some  leagues  up  the  Khine.  This  must  have  been  the  course  of 
events  ;  unless  there  were  two  Bingens,  one  on  each  flank ;  the  general 
maps  afford  no  authority  for  so  believing.  It  is  in  general  contrary  to  the 
rules  ol  the  science  to  fight  with  a  river  at  your  back  ;  because  if  defeat¬ 
ed,  destruction  is  inevitable  if  your  enemy  understand  his  trade.  The 
(all  of  Napoleon  may  lie  directly  traced  to  a  violation  of  this  rule  at  Leip- 
sick,  in  1813,  where  the  desertion  of  the  Saxons  and  the  arrival  of  Ben- 


ningsen  with  the  Russian  army  of  reserve  having  produced  defeat  and  ren¬ 
dered  a  retreat  necessary,  it  was  almost  impossible  to  effect  it  with  the 
Elster  and  Saal  at  his  back,  and  only  one  bridge  to  debcuche  by.  The  re¬ 
treat  became  a  rout ;  the  city  of  Leipsiek  was  carried  by  assault ;  and  the 
I  rench  troops,  driven  towards  the  bridge,  were  partly  cut  to  pieces,  and 
partly  thrown  into  the  Elster.  The  loss  was  prodigious,  and  had  a  deci¬ 
sive  influence  on  the  subsequent  operations  between  Paris  and  the  Rhine. 

We  need  not  look  abroad  for  an  example  of  this  kind.  Had  the  British 
instantly  followed  up  the  victory  of  the  27th  August,  1776,  and  not  waited 
’till  the  next  day  to  secure  their  prey,  the  American  army  on  Long  Island 
must  have  been  totally  captured  or  destroyed.  Not  a  mau  could  have  es¬ 
caped.  General  Washington  availed  himself  of  the  night  and  respite  af¬ 
forded  him  by  the  incapacity  of  the  enemy.  The  retreat  across  such  a 
river,  and  in  so  short  a  time,  and  in  boats,  shows  what  immense  efi  rts 
must  have  been  made — efforts  which  perhaps  nothing  but  a  conviction  of 
certain  destruction  on  the  morrow  could  have  accomplished.  In  the  sub¬ 
sequent  campaigns  we  find  Washington  carefully  avoidiug  battle  with  ri¬ 
vers  at  his  back — witness  his  operations  on  tne  Hackensack  and  Passaic, 
k.c.  If  an  army,  in  defending  New-York,  fight  and  lose  a  battle  on  Long 
Island,  and  have  no  regular  fortress  on  Brooklyn  heights  or  in  their  rear 
to  retreat  into,  that  army  will  be  utterly  captured  or  destroyed.  And 
it  is  on  Long  Island  that  New-York  must  be  fought  lor. 
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germinal  1793,  was  assailed  by  new  disasters  and  abandoned 
by  its  General,  who  went  over  to  the  enemy  :  his  successor, 
the  gallant  Dampierre,  was  soon  after  killed  in  reconnoitring. 
The  army  then  retired  to  the  position  of  Famars,  under  the 
cannon  of  Valenciennes,  and  was  busily  employed  fortifying 
the  camp  and  covering  its  front  with  batteries,  when  the  com¬ 
bined  armies  of  England  and  Austria,  commanded  by  the  Duke 
of  York  and  Prince  of  Cobourg,  impetuously  attacked  the  camp 
of  Famars,  and  overthrew  the  French  army  under  the  walls  oi 
Bouchain  and  Cambray. 

An  engineer  having  pointed  out  the  position  of  the  camp  oi 
Caesar,  the  wrecks  of  the  army  were  collected,  and  the  unfor¬ 
tunate  Custine  applied  himself  to  its  re-organization.  This 
position,  as  is  shown  in  Plate  VII,  is  on  the  heights  between 
the  fork  formed  by  the  Scheldt  and  the  Censee,  whose  banks  are 
very  marshy.  The  front  of  the  position  forms  a  salient  angle, 
covered  by  Bouchain  and  the  marshes  of  the  Censee.  The  left 
was  secured  by  the  course  of  the  Censee,  by  a  flanking  corps 
from  the  left  upon  the  heights  of  Oisy,  and  by  the  defences 
behind  the  canal  from  D’Arley  to  Douay.  The  right  returned 
upon  Cambray  along  the  Scheldt ;  its  front  was  covered  by  a 
chain  of  batteries  of  position,  defending  the  approaches  of  the 
posts  on  the  Scheldt  by  long  and  ricochet  fires.  Above  Cam¬ 
bray,  and  in  the  villages  bordering  the  left  bank  of  the  Scheldt 
up  to  Crevecoeur,  the  cavalry  were  cantoned  ;  and  at  the  first 
signal  were  to  debouche  by  the  bridges  over  the  Scheldt  into 
the  plain  between  Solesme  and  Cambray. 

A  detached  corps  of  7000  men  was  stationed  at  the  camp  of 
Hecq  on  the  left  border  of  the  Mormal  forest,  to  cover  Lan- 
drecies  and  support  the  garrison  of  Quesnoy  :  this  corps  was 
too  weak,  and  being  distant  about  5  myriametres  (10  leagues), 
could  not  co-operate  in  the  defence  of  Caesar’s  camp  ;  and  to 
execute  the  General’s  plan  of  succouring  Valenciennes,  its  force 
should  have  been  15  to  20,000  men. 

So  long  as  the  enemy  were  engaged  in  the  siege  of  Valen¬ 
ciennes,  the  position  of  Caesar’s  camp  fulfilled  its  object,  by 
reason  of  its  intrinsic  strength.  But  the  moment  that  fortress 
yielded,  the  whole  aspect  of  affairs  changed,  and  solely  by  the 
new'  situations  in  which  the  belligerent  armies  found  themselves. 
The  enemy  resume  offensive  operations,  which  the  siege  of 
Valenciennes  had  interrupted ;  and  taking  advantage  of  the 


AND  FORTIFICATION. 


Chap.  IX.] 


203 


great  opening  between  Landrecies  and  Cambray,  move  forward 
with  an  immense  cavalry  sustained  by  horse  artillery;  they 
force  all  the  passes  of  the  Scheldt,  and  reversing  the  French 
army,  cut  almost  all  its  communications ;  leaving  it  only  the 
alternative  of  fighting  on  unfavourable  ground,  or  retreating  to 
another  position.  The  latter  was  adopted.  The  army  effect¬ 
ed  its  retreat  behind  the  Scarpe,  and  took  post  at  Gaverelle, 
between  Douay  and  Arras,  having  Lille  in  its  rear  ;  and  by  this 
udicious  movement  placed  itself  on  the  flank  of  the  enemy's 
iine  of  operations. 

64.  An  army  operating  upon  a  frontier  has  always  it?  front  61-  Necessity 

J  ?.nd  advantages 

covered  by  a  heavy  detachment  called  the  van  guard ,  to  pre-  of  van  guards 
\ent  surprises  in  its  marches  and  camps.  This  corps,  formed 
according  to  the  service  it  is  to  perform,  keeps  as  near  the  ene¬ 
my’s  army  as  possible,  and  observes  all  its  movements.  Fre-  Fhnt  Euard3 
quently  a  van  guard  is  insufficient  ;  and  if  the  General  be  under 
any  fears  for  his  flanks,  he  detaches  flanking  corps  to  cover 
them.  These  flanking  corps  are  used  in  marches  especially. 

By  these  prudent  measures,  inquietude  is  a  stranger  to  the 
camp,  and  the  army  sleeps  in  security. 

The  van  guard  of  an  army  should  be  commanded  by  a  Gene¬ 
ral  perfectly  acquainted  with  the  war  of  posts,  and  the  service 
ot  light  troops  ;  he  should  be  active  and  enterprising,  full  of 
stratagems,  and  inventive  of  means  to  deceive  the  enemy  and 
discover  their  intentions  and  situation.  All  the  characteristics 
of  a  man  born  to  command  armies,  should  be  possessed  and 
displayed  on  all  occasions  by  the  General  of  the  van  guard. 

The  strength  of  the  van  guard  is  generally  one-tenth  the  Ptreneth  and 
force  of  the  army  ;  it  is  entirely  composed  of  light  troops,  with  th™Pvan‘0“Uart  • 
one  or  two  divisions  of  horse  artillery.  The  duties  of  the  van  duties.3  pnntll>dl 
guard  enable  it  to  take  the  most  distinguished  part  in  all  ope¬ 
rations  and  attacks  to  which  the  army  is  exposed.  If  the  ene¬ 
my’s  army  move  to  attack,  the  van  guard  sustains  his  first  ef¬ 
forts,  and  then  retiring  slowly  upon  the  main  body,  affords  time 
to  form  the  dispositions  of  the  order  of  battle  or  march  to  meet 
or  await  the  enemy,  to  change  position,  or  retreat.  If  on  the 
contrary  the  army  attack,  the  van  guard  covers  and  conceals 
the  dispositions  from  the  enemy  ;  then  drives  in  or  overthrows 
his  out-posts,  and  stands  ready  to  march  in  pursuit,  harass  him 
in  his  retreat,  and  complete  the  victory.  In  front  marches,  the 
van  guard  is  half  a  day’s  march  in  advance  of  the  army;  it. 
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scours  the  country  to  discover  ambushes  and  enable  the  engi¬ 
neers,  artillery,  and  staff  officers  to  open  roads  and  passes  for 
the  columns,  and  to  construct  bridges  over  creeks  and  rivers. 
The  van  guard  is  frequently  supported  by  a  corps  of  grenadiers. 
When  the  van  guard  has  passed  the  position  on  which  the  army 
is  to  halt  and  occupy,  or  rest,  it  takes  up  another  defensive  and 
covering  position  for  itself,  which  it  fortifies  on  all  sides,  and 
seizes  all  the  debouches.  In  marches  in  retreat,  the  van  guard 
redoubles  its  activity  ;  and  before  the  army  moves  off,  makes 
false  attacks  to  deceive  the  enemy.  When  it  sees  the  camp 
struck*and  the  army  in  retreat,  the  van  guard  then  also  retires  ; 
turning  upon  the  enemy  whenever  he  pursues  too  warmly 
65  The  principal  65.  The  principal  operations  executed  by  an  army  in  the 

talfe^iace in 't'he  course  of  a  campaign,  are  ;  1st,  strong  or  forced  reconnaissan- 
pai'/n*  (See  Puy-  ces,  and  all  the  dispositions  relating  to  orders  of  march  in  at- 
dt?urrri=JUrFo-  tack  or  retreat :  2d,  the  passage  of  rivers  in  attack  or  retreat : 
and  others!)*'63 '  3d,  the  attack  and  defence  of  positions  :  4th,  foraging  :  Mb, 
the  attack  and  defence  of  convoys  :  6th,  the  attack  and  defence 
of  intrenched  camps  and  posts  ;  and  7th,  the  attaci.  and  de¬ 
fence  of  fortresses.  To  treat  each  of  these  suhjeefs  fully  and 
at  large,  it  would  be  necessary  to  write  a  complete  treatise  on 
war  ;  and  we  have  already  observed  that  such  was  not  the  plan 
and  limits  marked  out  lor  us.  We  reler  the  reader  to  the  ex¬ 
cellent  works  extant  on  these  subjects,  restricting  ourselves  to 
giving  a  simple  exposition  of  those  subjects  which  more  parti¬ 
cularly  deserve  the  attention  of  students  and  officers  who  are 
desirous  of  directing  their  studies  to  them. 

Forced  recon-  ,  Forced  reconnaissances  are  ;  1st,  to  reconnoitre  in  detail  a 
district  of  country  occupied  by  the  enemy's  posts.  To  effect 
this,  the  engineer  and  staff  officers  are  sustained  by  detachments 
of  light  cavalry,  and  also  of  light  infantry,  if  posts  are  expected 
to  he  attacked.  Dragoons,  as  they  are  at  present  armed,  are  ad¬ 
mirably  calculated  for  this  service,  for  they  can  if  required  do 
the  duty  of  infantry  ;  they  should  he  accompanied  by  some  hus¬ 
sars.  2d,  to  reconnoitre  the  whole  extent  of  positions  occupied  by 
the  enemy.  Most  frequently  this  latter  reconnaissance  is  made 
by  the  General  in  person.  He  drives  in  all  the  enemy’s  outposts, 
and  penetrates  the  artificial  screen  that  they  form  about  them¬ 
selves,  and  thus  ascertains  their  dispositions  and  order  of  battle. 
Here  it  is  that  the  coup  d’ceil  of  the  General  is  exercised,  and  de¬ 
cides  the  fate  of  battles.  But  however  admirable  it  may  be,  it 
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would  be  impossible  for  the  General  to  judge  of  the  depth  of  the 
enemy,  and  his  dispositions  in  the  rear  and  on  the  flanks:  to  dis¬ 
cover  these,  lie  must  ascend  some  lofty  elevation,  such  as  a  stee¬ 
ple,  a  tree,  &c.  Turenne  caused  an  old  soldier  to  climb  a  tree  to 
discover  the  movements  and  dispositions  of  Montecuculi.  In  the 
attack  on  Bambeck  in  the  evening  preceding  the  eve  of  the 
battle  of  Hondscoote,  the  Colonel  Adjutant  Coquebert  de  Mon- 
bret  climbed  a  very  high  tree  to  ascertain  the  enemy's  posi¬ 
tions.  The  use  of  a  balioon  quickly  raised  and  hovering  over  .  u?c  ofhaiiooa* 

.  ,  m  reconnoitring 

the  enemy,  is  the  best  and  most  infallible  mode  yet  invented  position-  or  or- 

of  discovering  his  dispositions.  3d.  The  investment  of  a  for¬ 
tress  is  no  more  than  a  grand  and  forced  reconnaissance. 

The  general  object  of  a  march  is  to  transport  the  army  from  Marches  in  ge- 

J  neral  :  orders  of 

one  position  to  another,  or  upon  the  enemj'-’s  army  to  attack  march 
him.  We  have  said  (Chap.  V.  art.  35)  that  the  march  of  troops 
is  the  most  important  branch  of  minute  tactics  ;  and  we  may 
here  say,  that  the  march  of  armies  is  that  branch  of  grand  tac¬ 
tics  on  which  the  success  of  operations  most  depends  If  Tu¬ 
renne  had  not  combined  with  the  greatest  precision  the  march 
of  his  columns,  so  as  to  attack  simultaneously  all  the  quarters  of 
the  enemy  cantoned  in  Alsace,  would  he  have  achieved  such 
splendid  results  ?  If  Napoleon  had  not  profoundly  calculated 
his  marches,  would  he  have  conquered  Italy  with  a  rapidity 
that  may  be  likened  to  a  torrent,  which  though  apparently  ir¬ 
regular  in  its  course,  is  guided  by  the  irresistible  laws  of  gravi¬ 
tation  ?  Had  Moreau  not  given  to  his  orders  of  march  and  to  all 
his  movements  that  regularity  and  precision  required  by  the 
nature  of  the  country  and  the  war,  would  he  have  been  able  to 
have  effected  those  rapid  formations  of  orders  of  battle  that  car¬ 
ried  him  victoriously  over  all  the  positions  that  covered  the 
Austrian  capital?  Turenne,  Montecuculi,  Luxembourg,  Ven- 
dome,  and  Eugene,  &c.  all  attached  the  utmost  importance  to 
marches.  Luxembourg  had  in  this  respect  rare  talents ;  in 
the  day  of  battle  his  movements  were  directed  with  a  dexteri¬ 
ty  and  address  frequently  decisive  of  victory. 

Plans  of  marches  are  founded  upon  the  topography  and  re-  Topography 
connaissances.  The  directions  in  which  the  columns  are  to  marches!1500  *° 
move,  are  traced  upon  the  map  ;  and  by  knowing  the  nature  of 
the  obstacles  to  be  overcome,  the  time  may  be  calculated  that 
each  column  will  require  to  arrive  on  its  destination.  The  en¬ 
gineers  and  staff  officers,  preceded  by  the  van  guard  that  scours 
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and  number  of 
columns. 


Orderof  march: 
the  arrangement 
the  columns  of 
the  dilferent 
arms. 


Order  of  march 
in  plain  countries 
in  presen  e  of 
the  enemy. wnose 
front  i*  nearly 
parallel  to  the 
new  position. 
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the  country  and  watches  the  safety  of  the  inarch,  reconnoitre 
minutely  the  route  of  each  column,  clear  obstacles,  erect  the 
necessary  bridges,  fill  up  ravines,  cut  through  woods,  and  mark 
out  the  direction  that  it  may  he  followed  even  at  night.  Num¬ 
berless  operations  have  failed  by  columns  losing  their  way  in 
the  night  and  taking  false  directions. 

Orders  of  march  are  the  consequence  of  the  impossibility  01 
marching  in  order  of  battle,  and  of  the  necessity  of  forming  co¬ 
lumns  that  separately  move  to  the  designated  position  by  the 
route  indicated  in  the  plan  of  march.  It  is  obvious,  that  the 
more  numerous  the  columns,  the  sooner  the  army  will  reach 
and  occupy  the  new  position  in  force;  supposing  that  tlu-v  do 
not  arri\e  all  at  the  same  time.  If  therefore  a  country  he  per¬ 
fectly  open  and  unbroken,  this  order  may  he  adopted,  and  the 
several  arms  divided  into  many  columns  ;  hut  if  the  country  be 
wooded  and  broken,  this  is  impracticable  ;  the  number  of  co¬ 
lumns  will  therefore  be  determined  by  the  communications  in¬ 
dicated  in  the  topography  and  reconnaissances. 

The  orderof  march  strictly  means  the  disposition  of  the  co¬ 
lumns  of  the  different  arms  and  of  baggage.  When  there  are 
no  fears  of  an  attack  from  the  enemy,  the  nature  of  the  com¬ 
munications,  and  the  order  of  encampment  on  the  new  position, 
determine  the  disposition  of  the  columns;  it  should  he  such, 
that  they  will  arrive  on  the  new  positions  to  he  occupied,  in 
the  speediest,  most  convenient,  and  most  direct  manner  pos¬ 
sible. 

But  when  in  presence  of  the  enemy  and  marching  almost 
directly  against  his  front,  if  the  country  be  open,  little  broken, 
and  easy,  the  order  of  march  must  be  a  moving  order  of  bat¬ 
tle,  capable  of  being  quickly  displayed  in  case  the  enemy  ad¬ 
vanced  to  battle  before  the  troops  have  attained  the  new  posi¬ 
tion.  Accordingly,  if  we  suppose  the  order  of  battle  formed  in 
the  common  manner,  the  van  guard  precedes  the  army  by  half 
a  day’s  march,  or  H  myriametre  (3  leagues).  The  light  infan¬ 
try  and  light  cavalry,  on  the  right  and  left,  cover  the  flanks 
of  the  march.  Two  or  three  columns  of  heavy  cavalry  form 
each  flank,  with  the  infantry  of  the  line  in  the  centre  between 
them  in  3,  5,  or  7  columns.  Next  in  rear  and  following  the 
centre  of  the  army,  comes  the  artillery  and  park,  guarded  by 
the  reserve  composed  of  grenadiers  and  dragoons.  On  the  sup 
position  of  a  different  order  of  battle,  for  instance,  such  as  tliQ 
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3d  order  described  in  art.  39,  the  arrangement  of  the  co¬ 
lumns  would  be  different.  The  whole  front  of  the  march 
would  then  be  composed  of  columns  of  infantry,  more  numerous 
and  with  larger  intervals  ;  and  each  column  of  infantry  would 
be  followed  by  a  column  of  heavy  cavalry,  &c. 

If  the  war  be  in  a  woody  country,  intersected  and  broken, 
the  order  of  march  becomes  more  complicated,  and  requires 
the  greatest  precautions.  The  army  is  then  obliged  to  use  the 
communications  that  are  at  the  foot  of  mountains  and  bottoms 
of  valleys,  and  which  lead  through  vales  and  gorges.  In  this 
case,  which  is  susceptible  of  infinite  varieties,  the  flankers  on 
the  right  and  left  are  composed  of  light  infantry  only,  who  keep 
the  most  elevated  ridges  and  climb  over  all  obstacles.  The  in¬ 
fantry  of  the  line  march  in  columns  on  the  sides  of  the  moun¬ 
tains,  always  ready  to  seize  the  adjacent  and  commanding 
heights.  The  cavalry,  artillery,  and  baggage,  follow  the  com¬ 
munications  along  the  foot  of  the  mountains  and  bottoms  of  val¬ 
leys  and  gorges. 

By  this  disposition,  depending  upon  the  ground,  if  the  ene¬ 
my  present  himself  upon  the  front  of  the  march,  the  order  of 
battle  is  instantly  formed,  and  each  arm  finds  itself  on  its  pro¬ 
per  ground. 

When  the  direction  of  the  march  presents  one  of  its  flanks  to 
the  enemy,  the  movement  becomes  critical,  and  requires  great 
talents  in  the  General.  Turenne  frequently  executed  marches 
of  this  kind,  and  succeeded  by  wise  precautions.  It  is  proper 
to  observe,  that  these  movements  are  not  so  dangerous  when 
the  country  is  broken  and  intersected,  as  in  a  plain  country  ; 
because  it  is  more  easy  to  conceal  the  movement  from  the  ene¬ 
my,  and  repulse  him  by  taking  advantage  of  the  natural  obsta¬ 
cles.  The  order  of  march  in  the  case  under  consideration, 
should  be  an  actual  order  of  battle  marching  by  a  flank,  with 
the  right  or  left  in  front,  according  to  the  position  of  the  ene¬ 
my,  and  covering  the  columns  of  cavalry,  artillery,  and  bag¬ 
gage.  Two  corps  of  grenadiers,  with  some  horse  artillery, 
sustain  the  head  and  rear  of  the  march.  The  van  guard  is  al¬ 
most  stationary ;  it  occupies  good  positions,  and  watches  the 
movements  of  the  enemy*. 


The  order  o? 
march  in  a  bro¬ 
ken,  woody,  and 
mountain  coue*- 
try. 


Order  of  march 
when  the  enemy 
is  on  the  Hank 


*  Marches  should  always  if  possible  be  executed  by  the  [ilank — that  if, 
flic  army  should  march  by  (he  flank  of  its  (wo  or  (hree  lines,  (he  line,  pre 
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Marches  in  re-  The  order  of  inarch  in  retreat,  before  an  enterprising  enemy 

treat,  in  presence  7  1  °  J 

<>f  ihe  enemy,  acting  offensively,  admits  many  combinations,  ana  is  one  of  the 

i°cla ''’Puy' d’ur  mos*  complicated  operations  of  war,  and  absolutely  reijnires  the 

Turpin,  the  tn-  ajj  0f  the  science  of  fortification  :  giving  rise  to  continual  com- 

r-ydoua*  *ia.  Uc.  1  0  3 

Mid  wuon  the  bats,  offensive  and  defensive.  Sometimes  we  must  await  in  one 

r>per  t.K»ns  of  mo* 

tiern war.)  position  and  repulse  the  whole  force  aud  power  of  the  enemy, 
before  we  take  up  another.  Sometimes  we  must  return  upon 
the  enemy  and  give  battle,  to  push  him  back  and  keep  him  in 
such  dread  as  to  prevent  his  detaching  separate  corps  to  act 
upon  the  flanks  and  rear  of  the  retreat.  At  others  we  must 
make  large  detachments  to  repulse  the  enemy  acting  upon  the 
communications  of  the  flanks  and  rear,  f  inally,  we  must  pro¬ 
vide  for  the  safety  of  the  baggage,  equipage,  park,  kc.  and  for 
the  subsistence  of  our  army. 

The  order  of  march  in  this  case,  should  be  a  moving  order 
of  battle,  covered  by  a  strong  rear  guard  and  flanking  corps  : 
and  must  always  be  founded  on  an  order  of  battle  adapted  to 
the  position  on  which  the  troops  are  to  rest  and  refresh  them¬ 
selves,  in  order  that  it  may  be  displayed  rapidly  and  without 
useless  movements.  Tire  operations  of  a  retreat  require  on  the 


serving  their  distances  in  rear  of  each  other,  and  being  in  platoons  at  entire 
distance.  The  advantage  of  this  order  is  so  superior,  its  mechanism  so 
simple,  that  we  are  astonished  to  find  it  totall}'  omitted  by  Guibtrt ;  al¬ 
though  this  was  the  constant  order  o.  the  Great  Frederick,  whose  tact.es 
this  ingenious  author  appears  to  have  totally  mistaken.  Arrived  on  the 
field  of  battle,  the  lines  are  formed  in  a  moment  by  a  mere  conversion  of 
platoons  to  the  right  or  left ;  and  may  instantly  advance  to  bear  down  the 
dank  or  centre  of  the  enemy,  before  they  can  change  front  or  re-enforce 
the  assailed  flank.  This  was  the  order  of  the  Prussians  at  Prague,  and  Kol- 
lin,  and  at  Rosbach,  Leuthen  and  Zorndorff,  where  they  smote  with  dismay 
and  death  a  thrice  superior  foe.  V\  here  a  march  must  be  executed  imme¬ 
diately  to  the  front,  it  should  be  by  columns  lormed  on  the  principle  of  the 
column  of  attack ,  and  with  only  the  deployement  intervals  between  them  ; 
that  is,  the  right  wing  should  form  column  on  the  left,  and  the  feft  wing 
form  column  cn  the  right.  The  columns  will  thus  be  near  each  other, 
will  keep  dressed,  and  will  display— the  right  to  the  right— and  the  left  to 
the  left.  Guibert’s  plan  of  marching  by  columns  ol  divisions  and  display¬ 
ing  these  deep  masses,  never  could  be  executed  in  the  presence  of  n 
Frederick,  a  Napoleon,  or  a  Turenne.  the  columns  would  be  taken  in 
head  and  on  both  flanks,  before  they  could  unfold  their  complicated  depths. 
The  front  march  that  we  have  described,  was  that  of  the  Prussian  General 
Lehwald  at  Jaeceradortf.  in  1757.— See  J tmini,  Part  I.  Guibert,  on 
Marches.  ’  Translator. 
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part  of  the  General  the  most  perfect  knowledge  of  the  country 
through  which  he  is  to  move,  and  that  he  constantly  keep  in 
view  the  powers  of  artillery  and  fortification ;  his  army  must 
be  perfectly  disciplined,  and  he  must  possess  its  entire  confi¬ 
dence.  The  glory  that  a  General  acquires  by  a  retreat,  ren¬ 
dered  necessary  by  circumstances  and  ably  conducted,  is  found¬ 
ed  on  a  display  of  the  greatest  talents  in  all  branches  of  war, 
seconded  by  unshaken  courage.  We  cite  with  the  highest  eu- 
logium  for  the  consideration  of  the  young  officer,  and  recom¬ 
mend  to  his  careful  study,  the  retreats  of  the  great  Generals  of 
antiquity  and  of  modern  times;  beginning  with  the  celebrated 
retreat  of  the  Ten  Thousand,  which  has  conferred  immortality 
upon  Xenophon.  Perhaps  in  the  military  annals  of  the  moderns, 
he  may  find  similar  achievements  that  willequally  excite  the  as¬ 
tonishment  of  posterity,  and  secure  to  the  Generals  who  con¬ 
ducted  them,  imperishable  glory  and  renown.  What  vast  con¬ 
ceptions  and  grand  combinations  are  required  by  the  immense 
extent  of  country  covered  by  the  mighty  armies  of  the  moderns, 
of  such  numerical  forces  and  various  weapons ! 

The  operations  of  the  passage  of  rivers  and  streams,  when 
the  enemy  is  in  a  situation  to  oppose  the  manoeuvres  and  esta¬ 
blishment  of  bridges,  require  great  daring  and  ability  in  the 
General  and  officers.  These  passages  are  effected  either  by 
main  force,  or  by  stratagem  and  surprise.  As  the  arms  of  ar¬ 
tillery  and  engineering  influence  greatly  the  success  of  these 
operations,  we  will  in  the  Second  Part,  on  Field  Fortification, 
treat  this  subject  more  fully. 

When  an  army  marches  offensively  on  its  line  of  operations 
to  attain  the  enemy,  it  attacks  him  in  his  positions,  to  drive 
him  from  them  and  possess  itself  of  the  country.  An  army 
even  on  the  defensive  sometimes  attacks  an  enemy  in  his  posi¬ 
tions  ;  this  operation  takes  place  whenever  the  enemy  divides 
himself  into  many  corps  to  undertake  a  siege,  or  for  any  other 
purpose.  The  army  on  the  defensive  then  attacks  his  separate 
positions,  to  force  him  to  abandon  his  chief  object.  We  fre¬ 
quently  see  a  weak  army  repeatedly  beat  a  more  numerous 
enemy,  and  finally  assume  the  offensive.  In  1793  the  army  of 
the  north  was  thus  fortunate,  when,  after  the  capture  of  Valen¬ 
ciennes,  the  combined  army  separated  into  two  corps,  taking 
up  two  diverging  lines  of  operations,  the  angle  of  which  included 

vol.  i.  2D 
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The  reconnoi¬ 
tring  of  a  position 
th  it  '  to  be  al¬ 
tar,  ked. 
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(he  French  arm)  .  The  latter  was  thus  enabled  to  attack  and 
beat  the  English  before  Dunkirk,  and  then  to  turn  upon  the 
Austrians  and  vanquish  them  under  the  walls  of  Maubcuge,  and 
thus  assume  the  offensive*. 

rl  here  are  two  methods  of  driving  an  army  from  its  position. 
By  an  attack  by  main  force,  compelling  the  enemy  to  retreat ; 
or  by  skill  and  stratagem,  acting  upon  his  flanks,  communica¬ 
tions  and  line  of  operations.  The  two  methods  are  com¬ 
bined  by  modern  Genera's,  who  in  this  respect  lake  for  mo¬ 
dels  Turenne,  Luxembourg,  Frederick,  and  other  great  cap¬ 
tains. 

The  success  of  an  attack  very  frequently  depends  upon  the 
minute  reconnaissance  that  the  General  makes  of  the  position, 
to  discover  its  strong  and  weak  points,  the  dispositions  and  ar¬ 
rangements  of  the  troops,  and  to  form  the  clearest  idea  of  the 
site.  To  this  effect  imaginary  mathematical  lines  are  drawn, 
cut  by  vertical  planes,  on  which  the  eye  traces  the  profiles  or 
sections  of  the  ground.  These  lines  are;  1st,  the  horizontal, 
joining  the  two  wings,  and  to  which  all  the  intermediate  points 

*  Here  we  have  an  exemplification  of  interior  and  exterior  lines  of  ope¬ 
ration,  and  the  result  of  choosing  either,  it  is  a  fundamental  maxim  of 
war,  to  choose  hut  one  line  of  operation,  if  possible  But  if  circumstances 
and  die  measures  of  the  enemy  force  you  to  a  double  line  of  operation,  let 
your  lines  be  interior  to  his  double  line ;  occupying  the  centre  of  the  chord, 
you  can  form  in  mass  and  precipitate  yourself  upon  and  destroy  in  succes¬ 
sion  both  of  the  hostile  divisions. 

In  this  case,  the-  combined  army  was  placed  in  a  situation  where  its  de¬ 
feat  was  inevitable.  The  allies  divided  their  forces,  and  occupied  the  two 
extremes  of  the  chord  ;  leaving  the  French  in  mass  upon  the  centre  of  the 
arc.  What  else  could  have  resulted  from  such  ignorance  and  incapacity, 
than  the  destruction  of  the  two  isolated  corps  ? 

The  best  defensive  positions  will  not  prevent  the  invasion  of  a  country. 
It  is  bj-  manoeuvres — not  by  positions,  that  a  country  must  be  defended  : 
this  is  another  proof — That  the  use  of  masses  upon  decisive  points,  alone 
constitutes  guod  combinations ;  and  this  use  of  masses  should  be  independent 
of  any  localities. — See  Jomini,  l'art  1,  p.  128. 

There  are  very  few  positions,  however  celebrated  for  strength,  that  have 
not  been  forced  ;  for  if  a  position  car.Dot  be  forced  in  front,  it  may  be  in 
flank  or  rear,  or  it  may  be  turned  and  rendered  nugatory.  There  is  ano¬ 
ther  disadvantage  inherent  in  positions ;  they  weaken  the  courage  and 
confidence  of  the  defendants,  whilst  they  confine  and  straiten  them,  and 
prevent  offensive  returns  against  even  a  beaten  eDerny. 
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arc  referred  by  ordinates  traced  by  sigiit ;  this  line  is  protract¬ 
ed  about  1200  metres  (1340  yards)  beyon<>  the  flanks:  2d, 
three  other  lines  or  axes  perpendicular  to  the  first,  and  cutting 
the  centres  of  the  two  wings  and  centre  or  main  body. 

By  profiles  constructed  on  these  lines,  we  find  the  principal 
properties  of  the  position  in  relation  to  its  attack  and  defence. 

The  profile  of  the  front  line  will  show  whether  there  is  beyond 
the  flanks  any  commanding  heights  that  may  be  seized,  and 
whence  the  position  may  be  taken  in  flank  by  strong  fixed  bat¬ 
teries.  The  profiles  on  the  axes  will  show  the  best  direction 
that  can  be  given  to  the  columns  to  break  the  enemy’s  front. 

If  the  attacking:  army  assault  the  front  of  the  position  in  such  Direct  and  ob- 

J  ...  lique  attacks  by 

a  manner  that  all  parts  of  the  line  come  at  once  into  action,  it  main  force 
is  then  said  that  the  attack  is  direct  and  general.  But  if  this 
army  refuse  the  greatest  part  of  its  line,  whilst  the  other  part, 
sustained  and  reinforced  by  select  corps,  breaks  the  enemy  and 
is  followed  by  the  rest  of  the  order  of  battle  marching  oblique¬ 
ly  to  take  in  flank’ and  reverse  the  disunited  portions  of  the  hos¬ 
tile  army  ;  the  attack  is  in  this  case  said  to  be  oblique.  This 
species  of  attack  is  the  most  skilful,  and  wins  the  victory  with 
the  least  loss  ;  but  it  should  be  conceived  at  the  instant,  and 
executed  with  the  greatest  vigour  and  rapidity.  It  is  only  men 
of  genius  who  can  conceive  and  execute  such  attacks. 

The  attack  by  stratagem  and  ingenuity,  is  when  the  enemy  and  sLu™' 
•s  compelled  to  quit  bis  position  without  the  army  hazarding  a 
general  battle.  This  method  should  be  ever  preferred  when 
circumstances  permit ;  it  is  the  resource  of  an  army,  small  in 
numbers,  but  active,  enterprising  and  very  light.  To  execute 
this  kind  of  attack,  we  must  carry  our  forces  upon  the  enemy’s 
flan!:,  slip  into  his  rear,  and  cut  his  communications  and  line  of 
operations.  This  manoeuvre,  if  it  succeed,  will  compel  the 
enemy  to  retrograde  or  abandon  the  important  enterprise  in 
which  he  has  employed  a  portion  of  his  troops. 

The  students  and  young  oflicers  can  as  vet  form  no  exact  Methods  of  »t- 

tacking,  direct » 

idea  of  the  methods  of  forcing  one  or  many  fronts  of  attack  of  or  partially,  jn- 

....  trenched  posl- 

an  intrenched  position.  The  site  being  supposed  to  have  been  tions. 

modified  by  the  art  of  fortification,  remains  yet  undetermined  ; 

consequently  a  knowledge  of  the  nature  of  the  obstacles  cannot 

be  obtained  by  them  by  reconnaissances.  It  is  oniy  at  the 

conclusion  of  the  Second  Bart  that  they  will  understand  this 
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matter.  We  will  therefore  for  the  present  only  say,  that  too 
many  precautions  cannot  be  taken  to  reconnoitre  an  intrenched 
position  and  discover  its  strong  and  weak  points.  The  attack 
should  be  divided  into  two  periods,  the  distant,  and  the  near 
periods  of  attack.  At  the  first,  all  the  artillery  of  position  is  suc¬ 
cessively  displayed  within  about  500  metres  (555  yards)  to  ruin 
the  defences,  arid  particularly  to  silence  the  fire  of  the  intrench- 
ments  by  giving  the  fire  of  the  batteries  the  most  advantageous 
direction,  &c.  After  this  preliminary  combat  of  artillery  has 
produced  its  effect,  tlit  sharp  shooters  ( tirailleurs )  cover  all 
the  space  from  the  batteries  to  the  intrenchments,  and  by  their 
fire  conceal  from  the  enemy  the  dispositions  for  the  second  pe¬ 
riod  of  the  attack,  which  must  be  decisive.  These  sharp 
shooters  must  advance  to  the  very  barbettes  of  the  enemy,  to 
fire  at  the  artillery-men  and  into  the  works.  Covered  by  these 
sharp  shooters,  the  engineers  are  enabled  to  approach  close  to 
the  intrenchments  to  reconnoitre  them  the  better.  After  these 
preparatory  measures,  the  columns  of  attack  are  put  in  motion  : 
preceded  by  the  sappers,  and  guided  by  the  engineers,  they 
penetrate  the  intrenchments,  overleap  all  obstacles,  and  form 
in  line  in  the  interior  of  the  position.  The  workmen  attached 
to  the  engineers,  quickly  cut  openings  and  form  ascents  for  the 
passage  of  the  artillery  and  cavalry,  part  of  which  pursues  the 
enemy  whilst  the  rest  enter  into  line. 

The  mode  of  defending  an  intrenched  position,  is  deduced 
from  the  expected  conduct  of  the  attack,  the  nature  of  the  site, 
the  form  of  the  works,  their  armament,  &c.  With  these  data 
the  general  plan  of  the  defence  is  formed,  and  is  modified  in 
the  moment  of  action  according  to  the  real  attack.  There  arc 
three  periods  to  be  distinguished  in  the  defence.  During  the 
first,  the  artillery  sustains  the  action  and  endeavours  to  dis¬ 
mount  the  enemy’s  pieces  ;  and  also  fires  on  any  masses  of  the 
enemy  within  reach.  At  the  second  period ,  all  the  fires, 
both  of  musketry  and  artillery,  are  opened  on  the  attacking  co¬ 
lumns.  And  at  the  last,  the  fires  are  suspended,  and  the  ene¬ 
my  is  opposed  with  the  sword  and  the  bayonet.  When  it  is 
perceived  that  the  fires  have  checked  and  intimidated  the  ene¬ 
my’s  columns,  a  sortie  is  frequently  made  to  charge  them  with 
the  sword  and  bayonet.  We  will  resume  this  subject  in  the 
Second  Part,  when  we  have  developed  the  nature  and  influence 
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of  field  fortification.  All  that  we  have  said  in  relation  to  the 
attack  and  defence  of  intrenched  positions,  is  equally  applica¬ 
ble  to  that  of  posts. 

The  manoeuvres  of  attack  and  defence  relative  to  the  opera-  The  operations 

1  oF  foraging  and 

tions  called  foraging  and  convoys,  belong  to  minute  tactics,  and  are  ^°unrvp°^s  de  ^?e 
not  the  province  of  this  Treatise.  The  young  officer  who  fol-  the’Eneycio- 

J  0  psdja  Lt  Cmdt 

lows  this  course  of  study,  must  consult  the  best  works  on  those  ies  °^citrs 

Campugnt,  &c  ) 

branches,  and  especially  The  Officer's  Guide  in  the  Field ,  by 
M.  de  Cessac. 

The  military  operations  that  the  attack  and  defence  of  for-  The  attack  and 
tresses  give  rise  to,  are  very  complicated,  and  require  on  the  places.6 °f 
part  of  the  students  and  young  officers,  extensive  and  laborious 
studies.  They  become  however  easy,  as  respects  the  theory, 
by  the  aid  of  the  mathematical  and  physical  sciences  and  de¬ 
scriptive  drawing. 

The  regular  att  ack  and  defence  of  strong  places  will  be  treat¬ 
ed  in  the  I  bird  Part,  as  necessary  to  the  study  of  permanent 
fortification  ;  for  the  present  we  will  limit  our  observations  to  a 
few  words  on  irregular  attacks. 

A  town  may  be  taken  by  surprise,  when  the  troops  to  de-  Surprising  strong 
fend  it  are  few,  off  their  guard,  or  the  fortifications  have  de- 
fects  which  authorize  the  attempt.  Success  depends  upon  se-  .hyyC'0pofficer’s 
crecy,  the  discipline  of  the  troops,  and  the  daring  courage  of 
the  commander. 

The  ancients  frequently  took  towns  by  escalade  ;  but  such 
attempts  rarely  succeed  in  modern  times,  though  history  affords 
some  memorable  instances.  The  surprise  of  a  place  is  more 
often  effected  by  secret  understandings  with  the  citizens,  than 
by  any  other  means.  The  surprise  of  Cremona  by  Prince  Eu¬ 
gene,  of  Mayence  by  Custine,  and  of  Frankfort  by  Frederick, 
are  remarkable  examples.  To  compel  places  to  surrender,  the 
inouerns  produce  conflagrations,  and  operate  upon  the  fears  of 
the  beseiged  by  employing  a  powerful  and  destructive  artille¬ 
ry  ;  but  the  defence  of  Lille  and  Mentz  shows  that  these  arc 
of  not  much  avail  against  a  large  city  well  defended. 

A  town  is  blockaded  by  surrounding  it  on  all  sides  and  cutting  The  blockade 
it  ofl  from  all  hopes  of  exterior  succour  ;  so  that  the  garrison 
must  surrender  after  consuming  all  their  provisions.  It  was  in 
this  manner  that  Luxembourg,  after  being  blockaded  during  the 
severest  winter,  was  acquired  by  the  French  republic.  A 
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blockading  army  should  take  the  utmost  precautions  both 
against  the  garrison  and  against  enemies  from  without.  Lines 
of  countervallation  and  circumvallalion  must  be  drawn  with 
great  care,  as  we  will  show  in  the  Third  Fart. 

e  will  here  conclude  this  general  exposition  of  the  princi¬ 
pal  operations  of  a  campaign  ;  but  we  will,  in  the  Second  Part, 
further  discuss  those  in  which  the  arms  of  artillery  and  engi¬ 
neering  have  particular  influence. 
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CHAPTER  X. 

Examples  and  Illustration  of  several  Military  Events  and 

Operations. 

4 

06.  WE  will  conclude  our  reflections  upon  the  science  of  e<!  Re-r’‘ecll0^s- 
war  in  general,  by  describing  a  few  military  events  and  opera¬ 
tions  that  exhibit  in  a  still  stronger  light  the  influence  of  artillery 
and  fortification  ;  and  which  will  help  to  familiarize  the  young 
student  and  officer  with  the  whole  system  of  operations  that 
are  displayed,  and  connected  by  an  infinity  of  combinations,  in 
the  course  of  a  campaign.  To  treat  this  important  subject  in 
the  most  perfect  and  instructive  manner,  we  should  begin 
by  describing  and  analyzing  some  very  simple  events  of  the 
several  kinds  and  species  of  operations;  thence  ascend  to  those 
that  are  more  complicated,  to  finally  arrive  at  the  complete 
system  of  operations  in  a  plan  of  offensive  and  defensive  war. 

Rut  the  nature  of  this  work  does  not  permit  us  to  detail  com¬ 
pletely  so  extensive  and  difficult  a  subject ;  we  must  therefore 
restrict  ourselves  to  a  few  illustrations  extracted  from  modern 
military  annals,  and  wait  ’till  the  more  advanced  studies  of  the 
students  and  young  officers  enable  them  to  conceive  and  ana¬ 
lyze  grand  operations,  of  which  the  great  Frederick  gave  the 
first  examples ;  and  which,  by  the  greatest  national  impulses, 
were  carried  in  the  last  war  to  a  height  of  combination  that  the 
science  of  war  had  never  before  attained. 

The  battle  of  Turckheim,  gained  by  Turenne  over  the  Im-  First  esampic. 
perialists  intrenched  under  Colmar,  is  a  memorable  instance  heim? undercoi- 
of  an  intrenched  position  forced  by  skill,  the  result  of  a  strong  Se™"  t'hesui 
reconnaissance  made  by  the  French  General  in  person.  (See* this  mjf/of 

After  the  battle  of  Mulhausen,  the  enemy,  though  superior  ' "L  lihlI‘e 
in  number,  took  up  a  defensive  position  under  Colmar,  along 
the  arm  of  the  Fecht.  They  were  38,000  strong,  of  which  . 

18,000  were  cavalry.  The  army  of  Turenne  was  only  34,000 
men,  of  which  13,000  were  cavalry.  Turenne  having  advanc¬ 
ed  into  the  plain  to  reconnoitre  the  enemy,  decided  that  it 
would  be  too  dangerous  to  attack  the  front  of  the  position  ; 
hut  reparking  that  the  prolongation  of  the  enemy’s  line  on  the 
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lelt,  rested  upon  a  commanding  height  that  was  not  intrenched, 
nor  even  occupied,  lie  displayed  his  first  line  on  the  enemy’s 
front,  whilst  the  second  line  with  the  artillery  made  a  detour 
to  the  left,  passed  the  Fecht,  and  took  possession  of  the  heights  ; 
and  thus  took  the  enemy’s  army  in  flank.  This  admirable 
manoeuvre  rendered  useless  the  intrinsic  strength  of  the  front 
of  the  position,  and  compelled  the  enemy  to  retreat  and  aban¬ 
don  the  field. 

The  reign  of  Louis  XIV  was  an  epoch  illustrated  by  the  glory 
and  brilliancy  of  French  genius  of  all  orders,  and  produced 
such  a  multitude  of  military  achievements,  and  so  many  great 
Generals,  that  it  is  not  astonishing  to  find  in  their  history  many 
traits  hearing  the  greatest  resemblance  and  analogy  to  the 
battles  in  the  last  war. 

The  battle  of  Malplaquet  deserves  our  attention  on  many 
accounts ;  it  will  show  that  indecision  and  an  ill  chosen  posi¬ 
tion,  may  bring  on  the  loss  of  a  battle  and  the  greatest  dis¬ 
asters. 

The  description  and  analysis  of  the  campaign  of  1709,  is  an 
ample  field  of  instruction  ;  but  its  magnitude  does  not  allow  us 
to  detail  it ;  we  will  begin  at  the  battle  of  Malplaquet. 

The  French  army,  commanded  by  Marshal  Vjllars,  was 
nearly  100,000  strong,  and  was  composed  of  150  battalions  and 
300  squadrons.  The  allied  army  consisted  of  120,000  men, 
divided  into  two  armies;  one  of  04  battalions  and  110  squad¬ 
rons,  commanded  by  Prince  Eugene  ;  and  the  other  of  101 
battalions  and  154  squadrons  under  the  Duke  of  Marlborough. 

Both  armies  had  a  powerful  artillery  of  about  60  to  80  pieces 
of  position. 

The  enemy  after  the  siege  of  Tournai,  which  they  had  taken 
in  sight  of  one  of  the  largest  armies,;  formed  the  project  of 
taking  Mons  ;  and  as  the  Chevalier  Luxembourg  occupied  the 
lines  of  Trouble,  the  Prince  of  Hesse  Cassel  marched  against 
them  with  a  van  guard  of  60  squadrons  and  4,000  infantry, 
and  compelled  Luxembourg  to  retreat.  This  hostile  van  guard 
took  post  with  its  right  in  the  village  of  Queme,  and  its  left 
resting  upon  Haute-Trouille  :  this  movement  cut  the  communi¬ 
cations  of  the  French  with  the  town,  and  invested  it. 

On  the  4th  September  the  enemy’s  army  put  itself  in  mo¬ 
tion,  leaving  only  one  corps  under  Tournai;  after  occupying 
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■some  intermediate  positions,  the  combined  armies  passed  the 
Trouble  on  the  7th  and  8th  of  September,  and  took  post  with 
their  right  commanded  by  the  Duke  of  Savoy  (Eugene)  at 
Carignan,  and  their  left  under  the  Duke  of  Marlborough  at 
Bettigny. 

At  this  period  Marshal  de  Boufflers  arrived  in  the  army  to  Arrival  ofMar- 
second  Marshal  Villars  ;  the  two  Generals  determined  to  give  resolution  to  give 
battle  for  the  relief  of  Mons.  battle. 

On  the  6th  of  September  the  French  army  passed  the  Scheldt  Movements  of 
at  Valenciennes,  and  encamped  at  Quevrain.  On  the  7th,  the 
French  pass  the  Honneau,  and  encamp  with  their  right  at 
Attiche,  and  their  left  at  Montreuil.  On  the  9th,  the  army 
marches  by  its  right  towards  the  enemy,  and  is  discovered  at 
the  moment  it  possesses  itself  of  the  villages  of  Tainieres,  Blan- 
gies,  Malplaquet,  and  the  opening  of  about  4000  metres  (4450 
yards)  between  the  wood  of  Sars  and  the  wood  of  Laniere. 

Prince  Eugene  seeing  the  French  army  marching  upon  him,  Prompt  move- 
resolved  to  anticipate  them,  and  to  arrest  them  in  their  march ;  Eugene°f  Fnnte 
he  marches  from  Ciply  to  Blaregnies,  which  fronts  the  opening 
between  the  woods. 

Jt  is  proper  to  observe,  that  the  ground  declined  towards  the  The  nature  of 
enemy,  was  waving,  and  intersected  by  ravines  and  rivulets1 
running  from  the  woods  to  the  Trouille;  so  that  it  was  ill  fitted 
for  the  formation  of  an  order  of  battle,  as  it  was  scarcely  pos¬ 
sible  to  display  the  troops  upon  it. 

The  enemy  having  reconnoitred  the  ground  and  found  it  un¬ 
favourable  to  him,  and  perceiving  that  the  French  did  not 
hasten  to  gain  the  head  of  the  opening  in  order  to  have  this 
broken  ground  in  their  front,  anticipated  them  by  advancing 
the  heads  of  his  columns  with  orders  to  maintain  their  position 
through  the  night  of  the  9th  to  the  10th;  moreover  he  strongly 
occupied  a  farm  and  small  lofty  wood  that  was  in  the  opening.  General  dispo- 
After  thus  disposing  his  centre,  he  extended  his  right  along  the  emyDso1  theen’ 
wood  of  Sars,  to  outflank  the  French  left;  and  supported  his 
right  on  the  wood  of  Laniere  :  in  this  situation  he  awaited  a 
reinforcement  of  30  battalions,  momentarily  expected  from 
Tournai. 

It  is  not  known  why  Marshal  Villars  remained  inactive  ;  for  General  dispo- 
instead  of  fighting,  he  employed  himself  in  defensive  measures,  Kreocb.  tfie 
without  endeavouring  to  seize  the  advantages  offered  by  the 
ground  at  the  first  moment.  He  established  his  centre  in  front 
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of  Maiphcvt-t  in  the  opening.  which  he  c  tc  '  c  intrench 
ed.  His  left  was  thrown  forward  in  front  of  a  Ion;  strip  of  the 
wood  of  Ears,  which  advanced  far  into  the  pi  - in  :  Is  right  rested 
opon  the  wood  of  Lnniere.  extending  a  little  into  the  lorest. 

Dei* :  ?  a( uii  This  seneral  dispos.iion  was  : .  >1  ects : 

ed  to  seize  the  farm  and  the  small  high  wood  in  the  centre, 
which  Prince  Eugene  possessed  himseli.  Tne  front  was  n. 
suihciently  advanced:  and  the  right  wing  d;d  not  extend  tar 
enough  into  the  wood.  But  the  roost  striding  error  was  in  the 
left  wing,  which  was  disposed  in  tne  worst  manner,  a?  the  plan 
of  the  battle  shows  ;  for  the  enemy  could  turn  ;t  by  the  v 
of  Ears,  behind  which  be  had  displayed  bis  i  ghi. 


It  seems  that  on  the  evening  of  the  1  th.  t  t  Frencii  Ocr.er i- 
had  an  intention  of  changing  bis  hist  disposition-  :  :  r  ne  caus<  - 
to  be  traced  out  and  begun  a  second  intrencbment  :d  rear  ot 
the  opening  :  but  it  was  abandoned  in  the  nigot. 
tk r.tm or-  The  intrenched  Iron!  ot  the  opening,  and  the  win^.-  ot  l.. 

position,  were  occupied  by  the  infantry  :  tne  artillery  "  dis¬ 
tributed  alc-nz  the  centre:  there  do  Dot  appear  to  Lave  been 
established  anr  dank  batteries,  crossing  their  die  on  the  iront, 
and  especially  on  the  left  w<ng. 

The  household  troops  were  in  bafie  array  behind  the  front 
of  the  opening,  with  their  right  on  Malplaquet,  which  village 
was  covered  br  7  cr  8  battalions  sustaining  tne  riant  wing. 
Ten  battalions  and  30  squadrons  were  injudiciously  displayed 
behind  the  border  of  the  wood  of  Ears. 

A  second  line,  in  rear  of  this  wood  and  of  Malplaquet.  with 
infantrr  in  the  centre  ar._  cavalry  on  the  wings,  completed  : 
order  of  battle  of  the  French  army,  which  was  about  oO-OC? 
strong.  and  ope  ran  ng  upon  ground  less  than  a  myriametre  - 
leagues  in  front. 

„  The  hostile  General  was  evidently  in  an  offensive  at ti tufa . 

-.ujf.Be  wv  ;lst  the  French  were  busv  matins  these  wretched  dis- 

Wt'  T~7  ~-r  c-uua  m  <- 

positions,  he  was  making  reconnaissances  and  receiving  rein¬ 
forcements. 

It  has  been  already  said,  that  Le  took  possession  c:  tne  en¬ 
trance  of  the  cpeninz  by  the  heads  of  his  columns,  *  hich  main¬ 
tained  their  position  throughout  the  ICth.  On  the  morning  o: 
the  11th.  the  ceneral  attack  was  made.  Covered  by  a  thick 
fog.  Prince  Earece  advanced  upon  the  two  woods  on  the  fianks 
and  established  his  batteries ;  one  of  40  pieces  against  the 
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centre,  and  another  of  28  pieces  against  the  left ;  the  remainder 
was  directed  against  the  right,  where  artillery  could  he  of  no 
great  effect ;  but  he  wished  to  draw  off  the  attention  of  V  illars 
from  his  left. 

The  battle  began  at  8  o’clock,  as  soon  as  the  fog  cleared 
off;  on  the  part  of  the  French  it  was  wholly  defensive,  for  they 
were  confined  and  straitened  in  their  position. 

Under  cover  of  the  fire  of  his  battery  of  40  pieces,  the  Prince 
attacks  the  left  wing  with  the  elite  of  his  troops;  takes  it  in 
tlarik  and  rear,  and  after  a  bloody  contest  forces  it  from  the 
border  of  the  wood  of  Sars.  From  that  moment  the  in- 
trenchments  on  the  front  were  uncovered  by  the  left,  and  the 
centre  was  on  the  point  of  being  forced  to  retreat  behind  the 
second  line,  when  Marshal  Villars  flew  to  the  left  and  endea¬ 
voured  to  regain  the  ground  lost  Being  severely  wounded, 
he  was  obliged  to  leave  the  field,  devolving  the  command  on 
Marshal  bouffiers.  The  centre  could  no  longer  sustain  the 
attack  from  the  hostile  right,  and  abandoned  the  intrench  me  nts, 
which  the  enemy’s  centre  immediately  occupied.  He  quickly 
made  openings  through  which  his  cavalry  passed  to  form  in 
battle  in  front  of  the  household  troops  ;  but  they  were  charged 
with  such  vigour  as  to  be  forced  to  repass  the  intrenchments 
under  the  protection  of  the  fire  of  tbeir  infantry. 

On  the  right  the  battle  was  maintained  without  losing  ground. 

Some  regiments  of  infantry  even  made  a  sortie  from  the  in- 
trenchments  to  charge  with  the  bayonet,  and  had  overthrown 
the  enemy  ;  but  this  gallant  movement  could  not  be  followed 
up  ;  it  might  have  changed  the  fortune  of  the  day. 

Marshal  Boufflers  might  have  taken  a  second  position  behind  Measures 
ihe  intrenchments  commenced  in  the  plain,  if  all  the  corps  of  ft,.*.;111*1 
the  left,  on  seeing  their  General  wounded,  had  not  without  or¬ 
ders  retreated  on  Quevraiu  and  Valenciennes  ;  this  circum¬ 
stance  obliged  the  new  commander  to  retire  the  centre  and  the 
right  upon  Bavai  and  Quesnoi.  The  French  army  was  not  pur¬ 
sued  in  its  retreat  ;  nor  did  the  enemy  discover  its  retrograde 
’till  the  morning  of  the  12th. 

The  loss  on  both  sides  was  immense;  that  of  the  French  Lossfa. 
was  estimated  at  15,000  men  killed  and  wounded  ;  and  that  of 
\he  allies  at  18,000. 

This  battle  may  be  compared  irom  the  number  of  combatants,  Reje  tin 
;o  that  of  Fleurus  in  the  last  war.  For  200  years  there  had 
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Hot  been  fought  so  great  a  battle  :  the  slaughter  was  greater 
than  at  Hochstadt  or  Turin, 
t J battle >UoD°r  r-^*ie  loss°fl*)e  battle  appears  to  have  been  produced  solely 
by  the  defective  coup  d’oeil  of  the  General,  who  did  not  know 
how  to  post  his  troops  according  to  the  nature  of  the  ground  , 
and  did  not  fight  at  the  favourable  moment. 

1st.  Instead  of  allowing  the  enemy  to  assume  the  offensive, 
he  should  have  preserved  that  attitude  which  circumstances  had 
put  in  his  power;  and  after  the  movement  of  the  9th,  he  should 
have  passed  the  opening,  held  the  heads  of  the  woods,  and 
given  battle  to  the  enemy  on  the  10th,  in  his  camp  at  Cipley 
before  the  arrival  of  reinforcements. 

2d.  When  it  was  determined  to  occupy  the  position  ol  Mal- 
plaquet,  there  were  two  dispositions  that  could  have  been  made, 
cither  of  which  was  far  better  than  that  which  was  adopted. 
The  first  was,  to  have  occupied  the  beads  of  the  two  woods  with 
his  wings,  well  furnished  with  artillery,  abatlis,  and  redoubts’; 
to  have  seized  and  intrenched  the  farm  and  little  wood  that 
covered  the  front  ;  and  finally,  under  cover  of  these  works  and 
dispositions,  to  have  acted  against  the  enemy  with  30,000  dis¬ 
posable  troops.  The  second  was  to  have  occupied  the  two 
woods  in  strength,  withdrawing  the  centre  to  the  rear  and 
forming  a  concave  curve,  and  there  await  and  draw  on  the 
enemy  ;  thus  bringing  into  action  the  numerous  and  fine  French 
cavalry,  under  the  protection  of  cross  fires  from  the  woods  and 
flank  batteries,  &c. :  this  latter  disposition  the  General  seems 
to  have  had  some  idea  of  adopting*. 

Batue  or  De-  Though  fortification  exercised  a  distinguished  and  decisive 
f  rench° Ju*  influence  in  the  battle  of  Denain,  and  the  investigation  of  that 
f  late  vil.)66  memorable  day  properly  belongs  to  the  rJ  bird  Part,  it  will  ne- 

*  There  is  not  a  more  defective  disposition  than  that  of  a  crotchet  or 
polence  thrown  forward  ;  particularly  where  its  flank  does  not  rest  upon 
obstacles  utterly  impossible  to  surmount.  An  army  might  as  well  pre¬ 
sent  itself  in  flank  to  the  enemy ;  for  the  two  dispositions  are  identical. 
The  vice  of  such  a  disposition  is  ten-fold  in  a  camp  or  intrenchment.  The 
allies  ought  to  have  beaten  Marshal  Villars  in  this  position  with  one  third 
or  one  quarter  his  force.  Their  attacks  upon  his  centre  and  right  should 
have  been  only  false  attacks,  whilst  their  main  body  crushed  the  polcncc. 
Had  these  measures  been  taken,  the  loss  of  the  allies  would  have  been  tri¬ 
fling,  whilst  that  of  the  French  would  have  been  enormous. — See  Jomin. 
on  the  battles  of  Prague ,  Kollin,  and  Lculhen. 
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vertheless  furnish  us  a  third  example,  to  show  how  the  project 
of  a  great  attack  should  be  executed  by  acting  against  aline  of 
operations  badly  directed  and  ill  defended.  It  is  difficult  to 
believe  that  so  great  a  General  as  Prince  Eugene,  should  have  so 
essentially  offended  against  the  rules  of  war. 

After  capturing  Bouchain  and  Quesnoy,  Prince  Eugene  in¬ 
vested  Landrecies  on  the  17th  July,  1712:  it  was  the  last  for¬ 
tress  on  that  part  of  the  frontier.  He  established  his  magazines 
at  Marchiennes,  and  his  line  of  communication  passed  through 
Denain,  the  bridge  of  Prouy,  and  Solesm.  From  Denain  to 
Landrecies,  it  was  covered  by  the  Selle  ;  and  from  the  former 
to  Marchiennes,  between  the  Scarpe  and  the  Scheldt,  it  was 
covered  ly  two  parallel  lines  of  intrenchmcnts  established 
against  the  garrisons  of  Valenciennes  and  Cambrai,  which 
places  were  not  yet  in  the  hands  of  the  enemy.  Denain,  on 
the  left  bank  of  the  Scheldt,  was  enveloped  by  an  intrenched 
camp  on  which  rested  the  two  lines  that  we  have  mentioned  ; 
the  bridge  of  Prouy  was  covered  by  a  strong  tete  de  pont.  The 
fortress  of  Landrecies  was  invested  by  a  besieging  armv 
about  20,000  strong,  whilst  Prince  Eugene  with  an  army  of 
30,000  men  remained  in  observation  between  Landrecies  and 
Denain.  Eight  thousand  Dutch  troops  wefe  in  the  camp  of 
Denain;  and  6,000  men  were  in  the  double  intrenched  lines. 

The  army  of  the  Prince  had  just  been  greatly  diminished  by 
the  retreat  of  the  English. 

Marshal  Yillars,  at  the  head  of  an  army  60,000  strong,  pro-  r  , 
posed  to  raise  the  siege  of  Landrecies  by  a  skilful  attack  upon 
the  line  of  operations  and  magazines.  By  various  apparently 
offensive  movements  on  the  left  of  the  Sambre,  he  made  feints 
of  passing  that  river  to  attack  the  line  of  circumvallation  on 
the  right  bank  ;  he  threw  bridges  across,  and  reconnoitred  very 
closely  with  the  reserve  of  dragoons.  Prince  Eugene,  to  bet¬ 
ter  watch  these  menacing  movements,  approached  close  to  Lan¬ 
drecies  ;  thus  eloigning  his  right  more  than  four  leagues  from 
Denain.  Marshal  Villars  seized  this  favourable  moment,  and  in 
the  evening  pushed  forward  a  corps  of  cavalry  to  take  posses¬ 
sion  of  all  the  passages  of  the  Selle  ;  detaching  at  the  same 
time  a  body  of  infantry,  cavalry,  artillery  and  pontonniers,  to 
move  rapidly  upon  Neuville,  above  Deuain,  and  there  throw  a 
bridge  across.  In  the  night  the  whole  army  marched  upon 
Neuville,  and  by  8  o’clock  in  the  morning  the  troops  were  able 
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to  defile  over  the  bridge.  As  soon  as  a  sufficient  number  of 
squadrons  and  battalions  had  crossed,  they  marched  against  the 
double  intrenchments,  and  carried  them  sword  in  hand,  cap¬ 
turing  an  immense  convoy  on  its  road  to  Denain.  The  lines 
being  forced,  Marshal  Villars  next  attacked  the  intrenched 
camp  of  Denain,  to  the  succour  of  which  the  Prince  was  march¬ 
ing  with  great  speed.  The  tete  de  pont  of  Promy  was  car¬ 
ried  ;  and  notwithstanding  the  Prince  made  the  greatest  sacri¬ 
fices  to  retake  it,  it  was  impracticable.  After  a  severe  contest 
the  intrenched  camp  was  forced,  and  the  Dutch  troops  totally 
destroyed.  The  French  General  then  taking  a  defensive  posi¬ 
tion  along  the  left  of  the  Scheldt,  caused  the  magazines  ot 
'Iarchiennes  and  St.  Amand  to  be  attacked  and  carried  ;  thus 
raising  the  siege  of  Landrecies,  resuming  the  offensive,  and  re¬ 
pairing  all  the  disasters  of  the  campaign. 

We  see  at  the  first  glance  the  causes  of  the  complete  success 
of  the  French  army.  The  enemy’s  line  of  operations  was 
badly  chosen,  its  tiank  being  exposed  to  the  direct  movements 
of  the  French,  whilst  it;  position  between  the  strong  places  of 
Valenciennes  and  Cambray  was  very  dangerous  ;  the  small 
fortress  of  Bouchain  was  inadequate  to  it-  protection;  and 
finally,  the  places  in  which  themagazir.es  were  deposited  were 
not  strong  enough. 

Notwithstanding  the  repugnance  that  we  lecl  to  refer  to  any 
of  the  battles  in  which  rve  ourselves  have  served,  yet  we  will 
take  as  examples  the  battles  of  Dunkirk  and  Hondscoote,  fought 
on  the  2d  and  8tu  September,  1793.  Our  young  readers  will 
pardon  this  digression,  to  which  we  are  Jed  by  many  reasons  ; 
1st,  the  duty  we  feel  to  dispel  the  prejudices  existing  against 
General  Houchard  ;  2d,  the  conduct  and  details  of  these  ope¬ 
rations  being  little  known,  they  may  be  involuntarily  misrepre¬ 
sented  in  our  military  annals;  and  this  the  love  of  truth  urges 
us  to  preclude  ;  3d,  these  operations  form  a  remarkable  epoch, 
for  ever  since  the  armies  of  the  republic  h.iTe  marched  Iron: 
victory  to  victory,  and  tiie  wars  of  France  hare  been  ccn 
ducted  on  safer  principles  and  grander  combinations. 

We  said  (art  03  and  03)  that  the  army  of  the  north  was 
40,000  strong,  including  5.0C0  cavalry  ;  that  it  had  retired 
from  Caisars  camp  to  the  position  of  Gaverelle,  whence  it 
watched  the  movements  of  the  enemy  ;  that  the  combined  ar¬ 
mies  had  been  most  injudiciously  separated,  the  English  moving 
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upon  Dunkirk,  and  the  Austrians  upon  Quesnoy ;  and  lastly, 
that- it  was  in  the  power  of  the  French  forces  to  attack  either 
of  these  armies. 

About  the  20th  August,  1793,  the  English  army,  nearly 
<0,000  strong,  inclusive  of  6000  cavalry,  took  post  before 
Dunkerque,  Bergues,  and  Wormhout  ;  having  previously  forced 
the  camp  of  Ghivelde  in  advance  of  Dunkerque,  taken  Hond- 
scootc,  and  occupied  all  the  posts  on  the  Yser.  From  the  10th  * 
August  the  enemy  had  been  harassed  by  a  French  division  of 
12,000  men,  that  had  followed  him  closely,  and  by  attacking 
his  left  flank,  endeavoured  to  impede  his  march.  In  these  at¬ 
tempts  the  division  of  Lille,  supported  by  the  corps  of  obser¬ 
vation,  fought  several  battles  :  this  latter  corps  was  to  occupy 
the  position  of  Cassel,  which  was  to  serve  as  a  strong  hold  and 
become  the  point  of  departure  of  the  line  of  offensive  opera¬ 
tions. 

To  attack  the  English  army  it  was  necessary  to  wait,  1st,  l’<an  of 
lor  the  arrival  of  the  reinforcement  drawn  from  the  army  of  the  army. 
Moselle  ;  2d,  until  the  enemy  had  disembarked  his  artillery  and 
battering  train,  &c.  as  he  would  then  more  obstinately  maintain 
his  position  before  Dunkerque,  and  his  retreat  become  more 
difficult.  These  events  did  not  occur ’till  about  the  1st  Sep- 
lember ;  so  that  we  had  some  days  to  prepare  and  combine  the 
means  of  executing  the  attack. 


attar  k- 
Knglish 


The  first  plan  proposed  to  the  General  was,  to  attack  the  First  plan  of  at- 
advanced  posts  that  covered  the  camp  of  Menin,  to  occupy  this  of  the  Frontier,  £ 
ill  fortified  place  and  the  bridge  across  the  Lys,  then  establish  U  Al,‘  1X 
a  line  of  operations  by  Lille,  Turcoin,  Roncq,  and  Menin,  and 
rapidly  descending  in  columns  on  Fumes,  take  the  English  army 
in  rear,  and  cut  oil  all  retreat  but  by  sea.  Preparatory  to 
this  grand  operation  the  French  General  caused  on  the  25th 
August  the  advanced  posts  of  the  camp  of  Menin  to  be  attacked  ; 
but  of  all  these  attacks,  that  only  on  Turcoin  succeeded  ;  this 
large  post  was  secured  by  the  division  of  Lille. 


On  the  22d  August  the  British  army  attacked  Wormhout,  and  Subsequent  « 
cut  the  communication  between  Cassel  and  Bergues.  The  ‘bh .piSfnf Tr 
division  in  observation  then  put  itself  on  the  defensive  behind  fore !S 
the  canal  ol  Colme,  to  cover  the  interior  communication  with 
Dunkerque,  and  prevent  the  completion  of  the  circumvallation. 

On  the  2  'll)  of  August  the  trenches  were  opened  600  metres 
(670  yards)  from  the  walls,  and  the  first  parallel  and  several 
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batteries  laid  out.  The  enemy  attempted  several  times  to  re¬ 
connoitre,  but  were  quickly  repulsed  by  the  garrison  and 
citizens. 

second  Phn  of  The  government,  very  much  alarmed  for  the  fate  of  Dun- 

At  t  dr.  km  5  the  °  J 

Kn'ii'b,  put  iu  kerque,  which  the  Duke  of  York  could  have  carried  by  assault. 

execution  J 

urged  and  prevailed  upon  the  French  commander  to  make  the 

most  direct  and  speediest  attack.  Consequently  the  first  plan, 
which  was  undoubtedly  the  l  est,  was  abandoned  ;  and  it  was 
determined  that  a  division  of  12  battalions  and  2  regiments  of 
cavalry  should  remain  in  the  position  of  Gaverelle,  and  that  the 
remainder  of  the  army  should  march  on  the  camp  at  Cassel. 
This  movement  was  executed  between  the  2d  and  1th  Septem¬ 
ber;  and  the  division  from  the  .Moselle  being  reported  to  arrive 
on  the  night  of  the  5th,  it  was  resolved  to  make  a  general  attack 
on  the  Gth  September. 


Mmie  of  direct-  There  were  two  modes  of  succouring  Dunkerque  from  Cassel : 

ins  l  be  a’lacK 

from  Cai*ei.  ]  foy  carrying  the  army  behind  the  Colme  and  Dunkerque,  and 
debouching  from  this  species  of  intrenched  camp  attack  directly 
and  in  front  the  English  army  intrenched  on  the  Downs ;  2d, 
or,  by  a  skilful  attack  calculated  to  avoid  the  hazards  and  con¬ 
sequences  of  a  general  battle,  by  following  the  right  bank  of  the 
Yser,  forcing  a  passage  of  this  river,  and  attacking  all  the  posts 
between  it  and  the  Moors,  take  the  British  army  in  rear  and 
compel  it  to  a  precipitate  retreat.  This  latter  plan  suited  the 
state  of  the  French  army,  which  it  was  necessary  to  economise 
and  spare  for  subsequent  operations.  It  was  adopted  by  the 
General  in  Chief,  and  all  the  instructions  thereupon  were  di¬ 
gested  and  transmitted  to  the  different  Generals  of  corps. 
uencr?i  iii  po-  ]d  ^  country  full  of  hedges,  ditches,  brooks,  and  woods,  like 

tai-k;  omer  of  fiJat  in  which  the  army  was  now  about  to  operate,  a  general  ac- 

hattle  in  ir.inca-  ,  i  i  c 

Me  columns  tion  could  consist  only  jn  several  attacks  ot  separate  positions 
and  intrenched  posts.  We  were  bound  to  suppose  that  the 
enemy  would  be  in  great  strength  along  the  lser,  between 
Bambeck  and  Roesbruge  ;  that  he  would  occupy  Poperingue  with 
an  advanced  guard  ;  and  that  he  would  dispute  the  woods  and 
causeway  between  this  latter  place  and  Roesbruge.  Conse¬ 
quently  a  train  of  pontons  was  to  follow  the  main  body,  to  form 
a  bridge  for  the  passage  of  the  Yser  by  main  force. 

The  fortress  of  Ypres  being  precisely  upon  the  right  flank  of 


O  a'  ion  re- 
^pertinj  the  for¬ 
tress  of  Ypres. 


the  line  of  operations  aad  connecting  the  British  with  the  Dutch 
and  Austrian  armies,  it  was  necessary  to  mask  this  dangerous 
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debouche.  Orders  were  sent  to  all  the  Generals  commanding 
camps  and  strong  places  from  Douay  to  Maubeuge,  to  feign  of¬ 
fensive  movements  during  the  7th  and  8th  of  September,  to  pre¬ 
vent  the  Prince  of  Cobourg  from  detaching  any  considerable 
reinforcements  to  the  succour  of  the  English  during  the  three  or 
four  days  that  the  operations  might  last. 

The  line  occupied  by  the  French  army  was  about  5  myria- 
metres  (10  leagues)  in  length,  extending  from  Bailleul  to  the 
sea ;  but  interrupted  by  Wormhout,  which  place  was  in  pos¬ 
session  of  the  enemy  ;  its  numerical  force  was  about  42,000 
men  of  which  4000  were  cavalry,  with  4  companies  of  horse 
artillery,  and  3  divisions  of  position,  each  with  ten  pieces. 

The  army  was  formed  into  5  corps,  each  to  attack  different 
points. 

The  Jirsl  was  the  principal  van  guard  commanded  by  Gene¬ 
ral  Hedouville,  and  composed  of  9000  light  troops,  including 
1500  cavalry;  it  occupied  the  position  of  Steenworde.  There 
was  in  this  van  guard  a  corps  of  30UU  rangers  ot  the  country 
(chasseurs  du  pays),  commanded  by  Colonel  Vandamme. 

The  second  was  the  main  body  in  two  divisions,  commanded 
by  General  Jourdan,  and  composed  of  18,000  men  ;  including 
a  special  van  guard  of  3000  light  troops  under  General  Collaud. 

This  corps  occupied  Cassel. 

The  third  was  a  corps  of  6000  men,  of  whom  500  were  ca¬ 
valry,  occupying  the  position  of  Bailleul  and  intended  as  a 
.flanking  corps,  and  to  constitute  the  right  wing  of  the  order  of 
battle. 

The  fourth  was  the  division  of  General  Landrin,  6000  strong, 
including  500  cavafry,  and  occupied  the  causeway  from  Cas¬ 
sel  to  Wormhout ;  this  corps  was  destined  to  form  the  left  wing 
of  the  order  of  battle. 

The  fifth  was  a  corps  of  4000  men,  principally  composed  of 
dismounted  gendarmerie,  and  commanded  by  General  Leclair; 
they  were  posted  on  the  defensive  behind  the  Colme,  and 
considered  in  the  order  of  battle  as  a  flanking  corps  on  the 
left. 

The  order  of  attack  in  relation  to  the  ground  was  thus  :  Order  of  attack 

The  van  guard  was  ordered  to  march  from  Steenwoorde  on  the grnuud^isi# 

PLAThi  IX  ) 

Poperingue,  to  clear  the  woods,  and  endeavour  to  pass  the 
Yser  at  Roesbrugc.  Colonel  Vandamme  was  ordered  to  march 
from  Steenwoorde  on  Reniugheflt  and  drive  the  enemy  from 
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thence,  in  order  to  facilitate  the  passage  of  the  right  division  ; 
and  then  wheeling  to  the  left  on  Poperingue,  to  rejoin  the  ad¬ 
vanced  guard. 

The  right  division  moving  from  the  camp  of  Bailleul,  was  to 
march  by  Reningheflt  after  the  corps  of  rangers  ( chasseurs ) 
bad  defiled  through  ;  then  rapidly  inclining  to  the  right  on 
Ypres,  cut  the  communication  between  this  place  and  Pope¬ 
ringue.  This  corps  wTas  followed  by  a  division  ot  10  pieces, 
to  endeavour  to  burn  Ypres  ;  and  if  the  moment  was  favoura¬ 
ble,  was  to  carry  it  by  assault. 

The  division  of  the  left  wing  w'as  ordered  to  make  on  the 
first  day  a  false  attack  upon  Wormhout;  and  on  the  Tth,  at 
break  of  day,  to  carry  it  by  storm. 

General  Leclair  had  orders  to  debouche  from  behind  the 
Colme  as  soon  as  General  Landrin  had  re  established  the  com¬ 
munication,  and  to  march  from  Bergues  along  the  canal  towards 
Hondscoote  as  soon  as  rumour  and  the  thunder  of  artillery  an¬ 
nounced  the  beginning  of  a  great  battle. 

Lastly,  the  main  body  was  to  march  from  Cassel  upon  the 
camp  of  Houtkercke,  to  scour  the  right  bank  of  the  Yser,  and 
certainly  force  the  passage  of  that  river. 

On  the  6th,  in  the  morning,  all  the  columns  were  in  motion, 
and  entered  the  country  occupied  by  the  enemy.  At  7  o’clock 
General  Collaud  reconnoitred  the  position  of  Houtkercke,  which 
was  occupied  by  2000  Dutch  and  Austrians,  supported  by  an 
English  regiment.  After  a  warm  fire  of  musketry  and  artillery, 
this  post  was  carried  by  the  bayonet  ;  the  Austrians  retiring 
upon  Ypres  across  the  woods  of  Poperingue,  and  the  English 
and  Dutch  falling  back  upon  Herzelle  and  Bambeck. 

According  to  the  general  plan,  the  main  body  was  to  march 
on  Roesbruge  by  Proven,  and  the  van  guard  under  General 
Collaud  had  already  taken  this  direction  when  the  General  dis¬ 
covered  the  enemy  retiring  upon  Herzelle  ;  fearing  to  leave 
these  troops  on  his  flank  and  rear,  we  marched  by  the  left 
against  the  camp  of  Herzelle  ;  the  attack  upon  it  and  the  vil¬ 
lage,  was  furious ;  it  was  twice  taken  and  re-taken  by  the 
bayonet. 

The  enemy’s  corps,  consisting  of  4000  English  and  Dutch,  re¬ 
tired  in  good  order  upon  Bambeck,  a  village  on  the  left  of  the 
Yser  with  a  stone  bridge  covered  by  a  battery  of  3  three 
pounders,  and  flanked  by  pieces  of  small  caliber  posted  on  the 
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sides  of  the  hill.  We  quickly  drove  in  the  outposts  and  were 
warmly  cannonading  the  t§te  de  Pont  with  2  eight  pounders, 
when  the  attack  was  suspended  for  more  than  two  hours  by  a 
terrible  storm  that  overtook  us.  As  the  enemy  continued  ob- 
stinately  to  defend  the  tete  de  Pont  of  Bambeck,  a  battalion 
crossed  the  Yser  at  a  ford  above,  and  co-operating  by  a  flank 
attack  with  an  impetuous  charge  made  upon  the  tete  de  Pont, 
the  enemy  was  put  to  flight,  and  abandoned  the  position. 

Meantime  General  Hedouville  had  passed  the  Yser  at  Roes- 
bruge,  after  a  feeble  resistance  from  the  enemy,  and  marched 
upon  Ost  Cappel  to  connect  his  advanced  posts  with  ours.  On 
entering  Bambeck  at  sun-set,  we  supposed  that  the  General 
would  there  rest  the  troops  after  the  successes  of  the  day  ;  but 
how  great  was  our  astonishment  when  we  saw  the  whole  army 
file  by,  and  heard  the  soldiery  say,  that  they  were  going  to 
Bergues !  We  testified  to  the  General  our  surprise  at  a  march 
without  a  single  object,  and  which  carried  us  away  from  the 
true  direction ;  he  concurred  with  us  in  opinion,  but  was  afraid 
that  he  might  be  blamed  by  the  representatives  of  the  people, 
if  he  did  not  attack  Rexpoede  before  night.  We  therefore 
marched  against  this  village,  which  the  enemy  abandoned  after 
a  vigorous  charge  with  the  bayonet ;  throwing  his  infantry  into 
the  woods  and  orchards,  and  posting  his  artillery  in  battery  on 
the  roads,  with  his  cavalry  in  battle  in  the  rear.  The  rain 
continuing  and  night  having  come  on,  it  was  impossible  to  pro¬ 
perly  establish  the  outposts  and  bivouacs.  The  soldiers  took 
shelter  in  the  houses,  and  the  cavalry  took  post  in  the  centre  of 
the  village.  At  10  o’clock  we  were  attacked  at  all  points  ;  the 
enemy  penetrated  into  the  village  ;  and  several  corps  were  so 
mixed  with  the  enemy,  that  the  Adjutant-Colonel  Coquebert 
was  taken  in  attempting  to  reconnoitre  the  road  to  Ost  Cappel. 

The  army  was  compelled  to  fall  back  on  Bambeck-.  We  re- 

crossed  the  Yser  at  break  of  day,  and  took  post  between  Hout- 

kercke  and  Herzelle.  The  van  guard  on  the  7th,  after  the  operations  amt 

retreat  of  the  main  body,  advanced  on  Rexpoede,  attacked  the  attac“ of  7th. 

enemy,  and  after  a  severe  and  long  contest  compelled  him  to 

retire  by  Killem  into  Hondscoote. 

The  7th  was  employed  in  providing  for  the  subsistence  of 
the  troops,  and  awaiting  intelligence  from  the  right  and  left 
divisions.  The  right  division  had  not  moved  on  Ypres  ;  for  in 
consequence  of  a  most  vexatious  misunderstanding,  the  General 


228 


THE  SCIENCE  OF  WAR 


Order  of  attack 
on  the  position  of 
Hondscoote 


Attack  on 
Hondscoote  the 
8th  September, 
1793. 


[Part.  I. 

commanding  in  the  camp  of  Bailleul  had  not  received  orders  to 
put  himself  in  motion  in  the  night  between  the  6th  and  7th. 
Although  the  General  in  chief  could  no  longer  flatter  himself 
with  the  hope  of  surprising  Ypres,  as  the  Austrian  column  that 
had  been  cut  off  at  Houtkerque  had  entered  the  place  ;  never¬ 
theless  he  felt  the  necessity  of  covering  the  right  flank  of  his 
operations,  and  dispatched  orders  for  the  division  to  march  in¬ 
stantly  on  Ypres. 

It  was  resolved  in  a  council  of  war  ( Conteil  du  General)  that 
on  the  8th  we  should  re-cross  the  Yser  below'  Bambeck,  and 
move  on  the  principal  position  of  Hondscoote,  which  covered 
the  head  quarters  at  Furnes  and  the  left  flank  of  the  grand 
army  encamped  between  the  Great  Moor  and  the  sea.  By 
possessing  ourselves  of  this  key,  it  was  evident  that  the  British 
army  would  be  forced  to  retreat  behind  Furnes  to  oppose  to  us 
its  front  ;  and  that  the  whole  of  their  besieging  train  and 
equipage  would  fall  into  the  hands  of  the  garrison  of  Dun¬ 
kerque. 

General  Collaud  was  therefore  ordered  to  move  with  his 
van  guard  by  Roesbruge  on  Hondscoote,  and  to  reconnoitre 
the  position  ;  and  General  Jourdan  was  ordered  to  pass  the 
Yser  below  Bambeck,  and  move  with  the  main  body  on  Honds¬ 
coote. 

The  General  of  the  van  guard  gave  information,  that  the  left 
division  had  forced  Wormhout  and  Wilder  ;  that  the  flankers 
of  the  left  bad  debouched  from  Bergues  and  carried  many  of  the 
enemy's  posts  along  the  canal  of  Hondscoote  ;  and  that  he  bad 
detached  Colonel  Vandamme  towards  Hondscoote. 

The  columns  arrived  within  1200  metres  (1340  yards)  of 
Hondscoote  on  the  8th  September,  at  9  in  the  morning.  Ac¬ 
cording  to  information  from  the  country-people  and  spies,  this 
position  was  but  weakly  intrenched,  and  de  ended  by  only  5  to 
6000  troops  with  15  pieces  of  artillery  ;  but  the  fact  w  as,  that 
the  troops  forced  from  the  several  positions  on  the  6th  and  7th 
had  fallen  back  on  this  post,  and  altogether  formed  a  corps  of  1 1 
to  12,000  men  ;  besides  in  the  evening  ot  the  7th,  the  Duke  of 
York  had  detached  7000  Hanoverians  from  the  grand  army, 
and  they  had  entered  Hondscoote  about  midnight.  Thus  this 
position,  defended  by  17  to  18,000  men,  with  upwards  of  20 
guns  and  howitzers,  was  attacked  by  20,000  men  on  most  dis¬ 
advantageous  ground.  The  command  of  the  right  of  the  attack 
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was  confided  to  General  Collaud.  On  this  side  the  enemy  were 
so  covered  by  woods,  hedges,  and  ditches,  and  by  6  pieces  of 
artillery,  that  we  could  not  hope  to  force  this  point.  Colonel 
Vandamme  was  charged  with  the  attack  on  the  left,  which  was 
covered  by  an  advanced  redoubt  and  the  end  of  the  canal. 
General  Jourdan  commanded  in  the  centre  ;  here  the  enemy 
had  a  battery  of  12  pieces  that  enfiladed  the  road  and  played 
upon  a  grove  on  the  left  of  it.  A  little  in  rear  of  this  battery 
there  was  a  house  which  the  enemy  had  neglected  to  destroy  ; 
and  on  the  right  and  left  of  the  road  there  were  practicable 
woods,  hedges,  and  ditches :  the  ground  gently  declined  to¬ 
wards  Hondscoote.  The  topographical  description  shows  that 
Hondscoote  could  not  be  surrounded ;  accordingly  the  enemy 
preserved  two  communications  with  his  rear;  one  by  the  right 
of  the  canal,  through  Houtheim,  and  the  other  on  the  left  along 
the  moor. 

The  enemy  did  not  establish  any  exterior  defences  or  out¬ 
posts,  for  fear  of  our  obtaining  intelligence  from  prisoners  of 
the  arrival  of  the  Hanoverians  ;  accordingly  we  were  enabled 
to  reconnoitre  very  closely  the  batteries  and  intrenchments. 
Ten  pieces  of  artillery  were  brought  forward  against  his  grand 
battery  of  12  pieces,  and  produced  an  astonishing  and  to  the 
enemy  a  most  unexpected  effect ;  the  splinters  of  the  house  we 
have  mentioned,  wounded  great  numbers  of  the  enemy’s  artil¬ 
lerists.  As  soon  as  our  artillery  had  in  some  degree  slackened 
the  enemy’s  battery,  the  troops  were  formed  on  the  right  and 
left  of  the  road  and  attacked  the  forces  that  had  come  out  of 
Hondscoote  to  defend  the  woods  and  approaches  to  the  in¬ 
trenchments.  For  two  hours  the  Hanoverians,  supported  by 
the  English,  firmly  kept  their  ground;  but  they  were  at  last  so 
hard  pressed  that  they  sought  shelter  behind  their  intrench¬ 
ments.  General  Jourdan,  in  endeavouring  to  follow  up  this 
success,  attempted  to  carry  the  grand  battery  by  the  bayonet ; 
he  was  wounded  and  put  hors  de  combat,  as  likewise  were  Ge¬ 
nerals  Collaud  and  Mingaud 

At  this  critical  moment  the  fire  seemed  to  slacken  on  both 
sides,  on  the  right  and  in  the  centre  ;  but  it  was  renewed  with 
increased  fury  on  the  left,  where  the  attack  was  furiously  urged 
by  General  Leclair,  who  with  his  flanking  corps  attacked  the 
redoubt,  in  order  to  join  Colonel  Vandamme. 

The  General  in  chief  ordered  the  line  to  be  re-formed,  and 
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the  intrenchments  to  be  attacked  with  the  bayonet  at  the  charg¬ 
ing  step  ;  and  collecting  himself  2000  sharp  shooters,  advanced 
the  nth  regiment  of  cavalry,  at  the  head  of  which  he  was 
about  to  charge,  when  we  perceived  that  the  enemy  were 
making  dispositions  to  retreat.  The  charge  was  furiously 
sounding  on  the  left,  and  the  grenadiers  penetrated  into  the 
grand  battery  at  the  same  moment  that  General  Leclair’s  and 
Colonel  Vandamme's  troops  entered  on  the  left,  closely  press¬ 
ing  the  enemy,  who  retired  in  the  best  order.  General  Leclair 
on  this  occasion  conducted  with  great  ability  ;  and  much  of  the 
success  of  this  memorable  day  is  attributable  to  him.  Having 
beard  a  great  firing  on  the  side  of  Hondscoote,  he  directed  his 
march  upon  that  place;  and  after  carrying  by  the  bayonet  a 
small  corps  in  observation,  he  arrived  in  front  of  the  redoubt 
on  the  left  that  was  surrounded  by  a  pond  :  he  attacked  it  and 
took  300  English  prisoners;  and  then  uniting  with  Colonel 
Vandamme,  made  an  assault  which  decided  the  fate  of  the 
battle.  General  Collaud’s  van  guard  pursued  and  harassed 
the  enemy  as  far  as  Houtheim  ;  and  the  advanced  guard  under 
General  Hedouville,  which  was  arriving  with  great  speed,  de¬ 
filed  through  Hondscoote  by  Houtheim  towards  Furnes  :  at  4 
o'clock  we  were  masters  of  the  position  of  Hondscoote. 

First  result  of  The  enemy  lost  in  the  battles  of  the  tith,  7tb,  and  8th,  about 
Ho*  bofletiieP<re-  6000  men,  3  standards,  and  9  pieces  of  cannon.  Our  loss  was 
Bpective armies.  ‘men<  ]3ut  ^e  principal  advantage  of  the  battle  was,  that 

we  were  now  in  a  position  that  menaced  the  English  head 
quarters  and  the  left  flank  of  their  army,  from  which  we  were 
separated  only  by  the  moor,  a  league  and  an  half  wide. 

Conduct  of  ti.e  The  enemy  were  so  fully  sensible  of  the  importance  of 
ring  and  after  the  Hondscoote,  that  he  had  established  a  chain  of  intelligence 
coote.  "  "  across  the  great  moor  ;  and  no  sooner  did  he  learn  the  fate  oi 

the  battle,  than  he  prepared  to  retreat  behind  the  canal  of  Loo 
at  Furnes,  and  to  abandon  the  siege  of  Dunkerque. 

„  J  ,  .  Towards  nieht  the  General  reconnoitred  the  borders  of  the 

Conduct  of  the  ,  © 

French  General  moor  an(}  ith  good  reason  judged  th^i  the  Duke  of  York  must 
after  the  battle  ’  °  jo 

be  in  full  retreat ;  and  that  as  he  had  hut  a  very  short  line  to 
move  on,  it  would  be  impossible  to  counteract  him.  The 
General  of  the  van  guard,  posted  at  Houtheim,  confirmed  (his 
opinion  by  his  reports,  and  the  manner  in  which  the  enemy  re¬ 
inforced  hemselves  in  his  front.  Having  discovered  the  de- 
bouche  of  the  enemy’s  line  of  communication  across  the  moor. 
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we  proposed  to  the  General  to  dispatch  all  the  cavalry  with 
infantry  mounted  behind  them,  under  the  command  of  Colonel 
Vandamme,  who  was  acquainted  with  the  country,  to  fall  in 
the  night  on  the  left  flank  of  the  enemy  ;  but  the  General  did 
not  think  it  prudent  to  hazard  the  few  cavalry  that  he  had. 

He  consented  however  that  the  Colonel  should  cross  the  moor 
with  60  cuirassiers,  and  reconnoitre  and  alarm  the  enemy. 

This  officer  passed  the  moor,  debouched  into  the  plain,  and 
fell  in  with  the  baggage  of  the  English  army  which  was  pre¬ 
cipitately  retreating  upon  Furnes.  Supported  by  detachments 
Irom  the  garrison  of  Dunkerque,  he  fell  upon  the  escort,  and 
captured  the  greatest  part  of  the  baggage. 

Thus  at  2  o’clock  in  the  night  between  the  8th  and  9th  Sep-  Retreat  of  the 
tember,  the  English  army  took  post  behind  the  canal  from  hindthe\™ai  be" 
Furnes  to  Loo,  with  its  front  towards  us;  having,  after  21  Furues,* "in  the 
days  of  open  trenches,  raised  the  siege  of  Dunkerque,  aban-  wEh’thef  9th  8or 
doned  in  their  camp  52  pieces  of  artillery,  principally  24  fai^ft'hV  siege 
pounders,  300,000  lbs  of  powder,  their  tents,  and  all  the  be-  ofl)unkerque- 
sieging  implements  and  equipage  :  they  had  only  completed  the 
first  parallel  and  a  battery  of  6  guns,  which  had  begun  to  fire 
red-hot  shot. 

A  short  examination  of  these  operations  will  show  how  ab-  Examination  or 
surd  is  the  opinion  that  ignorance  of  facts  has  propagated —  rations.  *  *** 
“  that  General  Houchard  could  have  turned  the  English  army, 

“  and  have  compelled  them  to  lay  down  their  arms  !”  On  the 
night  between  the  8tb  and  9th,  Colonel  Vandamme  found  no 
other  troops  between  Furnes  and  Dunkerque  than  the  rear 
guard  of  the  enemy  ;  this  proves  that  the  English  army  began 
their  retreat  at  the  same  time  that  the  corps  charged  with  the 
defence  of  Hondscoote  retired  on  Houtheim  and  Bulschamp, 
and  that  on  the  morning  of  the  9th  the  British  army  occupied  a 
position  behind  the  canal  from  Furnes  to  Loo.  ’Tis  true  we 
might  have  pursued  them  as  far  as  Nieuport,  Bruges  and  Ghent  ; 
but  it  was  of  far  greater  importance  to  succour  Quesnoy,  which 
was  besieged  by  the  Prince  of  Cobourg ;  consequently  the  re¬ 
sult  of  the  operation  was  as  complete  as  possible. 

The  only  mode  by  which  the  British  army  could  have  been  The  only  mode 
turned  and  driven  into  the  sea,  was  by  taking  a  line  of  opera-  nritfsifa^y ;  in- 
tions  by  Lille,  Menin,  Loo,  and  Dixmude ;  as  we  have  before  rors  committed 
detailed.  But  the  government  having  prevented  the  General  ^  'utl0n 
from  executing  this  plan,  which  would  probably  have  succeed- 
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A d  example. 


Epitome  of  the 


ed  ;  and  having  approved  of  the  more  direct  operation  from 
Cassel,  nothing  more  could  have  been  done  than  was  effected  ; 
and  though  some  errors  were  committed  in  the  execution,  yet 
they  had  no  influence  on  the  principal  result. 

The  operations  for  raising  the  siege  of  Dunkerque  were  on  a 
very  confined  space,  and  were  planned  and  conducted  on 
those  principles  that  were  illustrated  in  the  following  campaigns 
with  so  much  genius  and  success. 

Let  us  conclude  this  narrative  with  the  tribute  of  a  few  words 
to  the  memory  of  General  Houchard.  He  was  an  honest  man, 
brave,  and  loyal  to  his  country  ;  and,  like  the  unfortunate 
Custine,  was  basely  sacrificed  by  the  passions  of  mankind. 
We  leave  to  history  the  task  of  designating  their  rank  among 
the  warriors  who  have  deserved  well  of  their  country. 

To  sive  the  students  and  young  officers  of  all  arms  some  idea 
aWDoe.^nom  of  the  manner  of  directing  and  combining  the  operations  of  a 
2?lh  Juiy.t0i6-5e  campaign,  we  will  display  before  them  an  epitome  of  the  last 
an.f  theL  n^p  of  campaign  of  a  hero  whose  virtues  and  talents  will  be  for  ever 
the  Rhine.)  cherished  in  the  memory  of  Frenchmen,  and  honoured  by  all 
nations.  In  this  campaign.  Turenne  rivalled  himself.  It  will 
here  be  easy  to  observe  the  influence  of  the  coup  d'ceil ;  the 
modifications  which  the  strength  of  an  army  sustains  from  the 
choice  of  lines  of  operation  ;  and  the  variation  produced  in  the 
strength  of  a  front,  by  the  respective  positions  of  the  lines  of  the 
centres  of  action.  This  campaign  was  in  1G75,  and  lasted 
from  the  2Dth  May  to  the  27th  July,  the  day  on  which  this 
great  man  fell. 

Preliminary de-  In  the  campaign  of  1G75,  Turenne  found  himself  opposed 
■*ails-  by  an  antagonist  whose  virtues  and  talents  rendered  him  wor¬ 

thy  of  contending  with  this  illustrious  man.  Montecuculi  alone- 
was  able  to  counterbalance  the  advantages  that  Turenne  had 
lately  obtained  with  inferior  forces  by  the  successive  victoriei 
of  Sintzheim,  Entzheim,  Mulhausen,  and  Turckbeim. 
strenrth  of  the  The  two  hostile  armies  were  of  about  equal  force  ;  the 
two  armies.  prench  being  nearly  34,000  strong,  and  the  enemy  about 
38,000;  of  this  number  15  to  18,000  were  cavalry.  It  must 
of  not  be  forgotten  that  the  city  of  Strasbourg  was  neutral,  and 
inclined  to  give  Montecuculi  a  passage  across  the  Rhine  ;  this 
induced  him  to  hope  to  be  able  to  carry  the  war  to  the  left 
bank  of  this  river,  and  to  secure  the  subsistence  of  bis  army. 


Tieutraltty 

Strasbourg. 
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The  plan  of  the  French  General  was,  to  prevent  the  citizens 
of  Strasbourg  from  favouring  the  designs  of  the  enemy,  to  carry 
the  war  to  the  right  bank  of  the  Rhine,  and  to  compel  Monte- 
cuculi,  by  force  of  arms,  to  retreat  through  the  gorges  of  the 
mountains  into  Wurtemburg.  The  conception  of  such  a  plan 
belonged  only  to  a  genius  like  Turenne. 

About  the  20th  May,  1675,  the  campaign  was  opened;  Mon*  jo°pnea“iDgof 
tecuculi  pitching  his  first  camp  at  Losbeim  on  the  right  bank, 
opposite  Spires.  Turenne  marches  from  Schelestat,  encamps 
at  Benfeld ;  and  with  1000  men  moves  on  Strasbourg,  to  per- 
vent  that  city  from  giving  a  passage  to  the  Imperialists. 

Montecuculi,  perceiving  his  project  disconcerted,  throws  a  Moniicuculi 
corps  over  on  the  left  bank,  which  takes  post  between  W  alshiem  in  nsting  flu- 

1  lipsbourg. 

and  Otterstatt,  menacing  Phillipsbourg  with  investment,  and 
communicating  by  bridges  with  the  camp  at  Losheim. 

Turenne  wishing  to  observe  at  the  same  time  Haguenau,  Movement  of 
°  ,  i  r.1  ■  .Turenne. 

Strasbourg,  and  Phillipsbourg,  moves  down  the  Rhine,  and 

encamps  behind  the  Musbach,  opposite  Achenheim.  He  causes  Bridges  esta- 

_  .  Wished  opposite 

boats  to  be  brought  down  to  above  Rhineau,  opposite  Utten-  otienheim .  camp 

...  ,  of  Eresthein,  31st 

heim,  and  with  great  labour  establishes  bridges  ;  on  the  31st  May. 

May  he  occupies  the  camp  of  Eresthein,  opposite  Ottenheim. 

Montecuculi,  on  learning  the  offensive  dispositions  of  Tu-  Movement  of 
renne,  repasses  the  Rhine  and  returns  to  Losheim.  June  'uoul1’  4th 

Finding  the  enemy  distant  from  Strasbourg,  Turenne  forms  TurenDe'?  plan 
the  plan  of  passing  to  the  right  bank,  and  cutting  off  all  their  oiremive ‘on  the 
communication  with  that  place.  The  bridges  at  Ottenheim  moveme"u'  7th 
being  well  established,  Turenne  passes  the  Rhine  on  the  7th  SmpsVeWnti  the 
and  8th  of  June,  and  takes  post  on  the  right  bank  behind  the  Kiuu‘s' 
Kintzig;  at  the  same  time  occupying  the  important  post  of 
Wilstat,  which  the  enemy  had  neglected  to  secure  ;  and  in¬ 
trenching  himself  in  the  midst  of  morasses  and  woods:  thus 
cutting  all  communication  between  Khell  and  the  enemy. 

Montecuculi  forseeing  the  manoeuvres  of  his  adversary,  as-  Munt*nupuli’» 
cends  the  Rhine  by  forced  marches  and  encamps  at  Lichteneau  ;  nth  Juos. 
his  centre  behind  Ulm,  his  right  upon  the  Rhine,  and  his  left 
in  the  woods.  Finding  Wilstatt  taken,  he  perceives  his  error 
in  not  having  occupied  it,  as  he  did  Otfembourg,  of  which  Tu¬ 
renne  could  not  get  possession.  He  form,  the 

This  latter  position  induces  him  to  conceive  the  possibility  S./tchheb“fdg°,f 
of  turning  the  French  right  and  seizing  the  bridges  at  Otlen- 
heim.  He  marches  from  Lichteneau,  passes  the  Rencben  near  ‘  uefll|1;,th  sa'1  uth 

2  G 


VOL.  I. 


234 


THE  SCIENCE  OF  WAR  [Part  I. 

the  mountains,  occupies  the  camp  of  Urlaffcn  behind  the  Hal- 
chen,  and  next  day  inarches  upon  Offetnbourg. 
noTtreE.nne  mon  Turenne  goes  in  person  to  reconnoitre  the  march  of  the  Im¬ 
perialists,  and  arriving  at  Urlafien,  discovers  the  critical  posi¬ 
tion  in  which  he  is  about  to  be  placed.  He  changes  the  front 
of  his  army,  placing  the  left  upon  the  Kintzig  and  the  right  at 
Eckenvir,  facing  the  enemy  encamped  behind  the  Kintzig  ;  so 
that  he  could  both  watch  his  bridges  and  Strasbourg.  The 
space  thus  guarded  was  6  leagues,  from  Oltenheim  to  Khell  and 
presence  of  ^ejeh  ^  ilstatt.  The  armies  were  now  between  the  mountains  and 
other,  15th  June.  tjje  Hh ine,  and  only  separated  by  the  Kintzig. 

movements  of  Montecuculi  passes  the  Kintzig,  and  marches  upon  Otten- 
Jun'e.^CUCUIl',Jtl1  heim  by  the  right  of  the  great  Scutter. 

marchesde  ^wli’h  Turenne  perceiving  this  menacing  movement  executing  on 
enemy’s  front  tbe  bis  right>  detaches  a  corps  of  10,000  men  who  take  post  in  front 
of  the  enemy  and  compel  him  to  repass  the  Scutter. 
th?inPe0my  top^s  The  enemy  throw  bridges  over  the  Scutter,  and  give  out  that 
juneScuUer  2lst  *bey  are  3°*n§  to  attack  the  French. 

dispositions8:  “he  Turenne  thinking  his  position  too  extended,  and  wish- 
bn^gls^to  Alien- ing  to  conceDtrate  a  little  more,  causes  the  bridges  to  be 
heim 27th June,  brought  down  to  Altenheim,  where  they  are  established  and 
easier  defended.  He  then  causes  bridges  to  be  thrown  over 
the  Scutter  on  the  right  of  the  Imperialists,  to  alarm  them  for 
their  communication  with  Offeinbourg,  and  compel  them  to  re¬ 
tire  under  this  fortified  post. 

*rel“’zwhCJuneC'  These  dispositions  frustrate  Montecuculi’s  plan  of  attack  ; 

he  falls  back  on  Offetnbourg,  to  be  nearer  Strasbourg  and  to 
procure  subsistence. 

Jenunann?L°pVo-'  Turenne’  penetrating  the  enemy’s  design  of  moving  on  Khell, 
28thDJiine!tb  a”d  Provides  for  the  security  of  the  bridges  at  Altenheim,  and 
passes  the  Kintzig;  he  encamps  with  his  right  at  Neumulh 
covered  by  6  squadrons,  and  his  left  on  the  road  to  Khell  at 
Boteswirr  :  he  occupies  the  post  of  Bischen  on  the  Halchen  by 
a  detachment. 

bobf  movement*13  If  Montecuculi,  instead  of  marching  on  Urlaffen  and  there  in¬ 

trenching  himself,  had  suddenly  marched  on  the  bridges  at  Al¬ 
tenheim  whilst  Turenne  was  passing  the  Kintzig,  it  is  probable 
he  would  have  had  time  to  have  forced  them  before  Turenne’s 
army  could  have  come  up  ;  but  the  age  and  infirmities  of  this 
great  man  deprived  him  of  the  activity  and  vigilance  of  his  ad¬ 
versary. 
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Turenne  changes  his  position,  resting  his  right  at  Boteswirr,  29th  June, 
with  his  left  towards  Lins,  and  having  the  stream  in  his  rear.  He 
assembles  all  his  troops,  leaving  only  the  necessary  infantry  and 
10  squadrons  to  defend  Wilstett. 

The  enemy  attack  and  carry  the  post  of  Bischen ;  but  the  Attack  onBi?- 
French  retake  it. 

Montecuculi,  embarrassed  for  subsistence,  forms  the  scheme  Montfteuculiap- 

proachea  the 

of  re-descending  the  Rhine  to  endeavour  to  re-establish  his  Rhine  to  find 

°  #  subsistence,  *JCi 

communications  with  Strasbourg  by  the  left  bank.  He  quits  July, 
iiis  camp  at  Urlaflfen,  passes  the  Renchen  at  Renchen  itsell,  de¬ 
nies  by  Acheren,  Bihel,  and  Lichtenau  ;  and  by  this  great  de¬ 
tour  comes  and  takes  post  at  Renchenloch,  his  right  on  the 
Rhine,  and  his  left  on  a  wood.  His  head-quarters  are  at  Schert- 
^en.  Renchenloch,  the  mill,  and  the  banks  of  the  Renchen, 
are  fortified  by  abattis  ;  the  left  is  covered  by  a  redoubt. 

Count  Caprara  holds  Offembourg  with  a  strong  corps. 

No  sooner  was  Turenne  advised  of  the  march  of  the  enemy,  Turenne’smov*. 

ment, 5th  July. 

than  lie  decamped  from  Boteswirr,  and  passing  through  bischen, 
puts  himself  in  battle  array  on  the  plains  of  Freystett.  He 
makes  a  strong  reconnaissance  of  the  enemy’s  position,  in 
the  course  of  which  the  French  climb  the  enemy’s  intrench- 
inents  to  observe  them.  The  front  of  the  French  army  was  co¬ 
vered  with  woods,  its  left  rested  upon  the  Rhine,  and  the  right 
was  thrown  back  by  Hoschen  on  Bischen.  The  two  armies  are 
only  300  metres  (340  yards)  distant  from  each  other  ;  but  they 
are  separated  by  the  Renchen,  and  by  woods  and  morasses  that 
the  rains  had  rendered  impracticable. 

Turenne,  obliged  to  extend  his  forces  to  procure  subsistence,  Turenne  forms 

a  plaQ  of  com- 

meditates  upon  a  plan  to  compel  the  enemy  to  quit  their  posi-  peiiing  the  ene- 

11  1  *  my  to  quit  their 

tion  and  retire  from  the  Rhine.  Having  observed  that  the  ene-  defensive  posi- 

°  .  tion. 

my  guarded  badly  the  hanks  of  the  Renchen,  especially  the  post 
of  the  mill,  he  proposes  to  seize  it  ;  and  for  this  purpose  he  se¬ 
lects  a  ford  that  a  herdsman  had  shown  him  in  this  gloomy  re¬ 
gion,  which  he  and  his  goats  alone  frequented. 

(n  the  night,  five  battalions  march  with  light  pieces  and  im-  15th July, 
plements  directly  to  the  ford,  guided  by  the  herdsman,  where 
they  throw  a  bridge  across  and  cover  it  by  a  redan  ;  they  in¬ 
trench  a  small  island,  and  throw  up  during  the  night  some  i»- 
trcnchments  along  the  Renchen.  All  this  time  the  enemy  are 
perfectly  ignorant  of  these  movements.  Fresh  troops  relieve 
each  other  successively,  and  advance  the  works.  Hamilton 
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surrounds  himself  with  abattis,  and  undertakes  to  defend  the 
work  with  3  battalions  :  he  sends  a  detachment  to  the  right,  to 
occupy  a  more  advanced  and  better  look-out  post. 

Turenne  tearing  that  Caprara  may  attack  his  right  and  rear, 
occupies  Urlaffen  with  G  battalions  and  9  squadrons  ;  and  ad¬ 
vancing  across  the  woods  with  some  battalions  as  far  as  Wag- 
hust,  passes  the  Renchen  and  throws  a  battalion  into  the  castle 
of  Renchen  with  orders  to  repair  it  ;  thus  cutting  off  all  direct 
communication  between  Montecuculi  and  Caprara.  He  makes 
a  road  of  fascines  through  the  morass,  to  communicate  from  the 
posts  of  the  Renchen  with  Waghust. 

si»t and 22d%  Turenne  covers  the  front  of  the  camp  of  Freystett  with  in- 
tions  of  Turenne  trenchments  and  palisades,  so  as  to  withdraw  from  it  the  great- 
mentson  the°ieft  est  part  of  the  troops  ;  and  with  all  the  disposeable  troops  that 
' euemy'  he  can  collect,  marches  by  the  fascined  road  to  Waghust,  passes 
the  Renchen,  and  takes  post  on  the  left  of  the  enemy ;  his  left 
supported  by  the  Renchen,  and  his  right  on  a  brook  and  on  the 
great  causeway  leading  from  Renchen  to  Nideracheren. 

Monii  ucuii had  Montecuculi,  ignorant  of  the  latter  movements  of  Turenne, 

determined  to  at-  . 

uck  ail  the  prints  had  given  orders  to  attack  all  points  of  his  position  on  the  23d 
of  Turenne’s  po-  °  r  1 

Mtinn  on  the  at  break  of  day.  Caprara.  leaving  Offemburg,  was  to  have  ad¬ 
vanced  to  Waghust  and  taken  in  reverse  all  the  intrenebmenh 
on  the  right  along  the  Renchen,  whilst  Prince  Charles  of  Lor¬ 
raine  attacked  them  in  front.  Four  thousand  men  were  to  at¬ 
tack  the  posts  occupied  by  Hamilton.  Montecuculi  in  person 
proposed  to  force  the  defile  through  which  the  road  from  Ren- 
chenlock  to  Freystatt  passes,  and  to  penetrate  into  the  intrench¬ 
ed  pamp. 

All  the  columns  were  in  motion  in  the  night  between  the  22d 
and  23d,  to  execute  this  general  attack,  when  50  dragoons  sent 
by  Turenne  that  night  to  reconnoitre  whether  the  enemy  occu¬ 
pied  Gamshurst,  fell  in  with  the  van  guard  of  Prince  Charles 
i;i  success  0f  who  was  marching  against  the  intrenchments  of  Duplessis.  Tu¬ 
renne  being  alarmed  of  the  enemy’s  march,  caused  them  to  be 
suddenly  attacked,  and  forced  them  to  retire. 

The  column  that  was  to  have  attacked  Hamilton,  lost  its 
way;  so  that  the  signal  for  Caprara’s  attack  was  not  made. 
This  General  arrived  near  Waghust,  and  hearing  no  noise, 
wisely  retired. 

Thus  failed  a  plan  of  attack,  admirably  conceived,  and  wor¬ 
thy  of  the  great  genius  that  directed  its  execution.  But  for  the 


morning  of 
I3d 


the  aUacX. 


Remark. 
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thick  fog  which  favoured  the  retreat  of  the  enemy,  it  is  pro¬ 
bable  that  Turenne  would  have  destroyed  a  part  of  the  ene¬ 
my’s  army,  by  fighting  it  in  detail. 

That  part  of  the  French  army  which  had  marched  by  the 
right,  displayed  in  the  meadow  ;  its  right  resting  on  Acheren, 
fronting  Gamshurst,  and  the  lett  on  a  brook  ;  two  battalions 
were  posted  between  the  camp  and  the  Renchen,  to  connect 
with  Hamilton’s  posts. 

Turenne  having  most  imprudently  neglected  to  possess  him¬ 
self  of  the  post  of  Gamshurst,  on  his  right,  Montecuculi  imme¬ 
diately  occupied  it ;  this  constrained  the  French  General  to 
attack  it.  The  slaughter  was  tremendous  ;  he  then  occupied  it 
with  6  battalions  and  2  brigades  of  cavalry,  who  were  to  guard 
the  right  bank  of  the  Acheren. 

By  these  last  dispositions  Montecuculi  found  himself  sur¬ 
rounded  in  front  and  on  the  left,  deprived  of  supplies,  and  only 
communicating  with  Offembourg  by  an  immense  circuit.  He 
turns  his  attention  to  quitting  his  position  for  another  that  will 
enable  him  to  form  a  junction  with  Caprara. 

The  position  of  Nidersasbach,  at  the  entrance  of  the  defile 
leading  to  Wurtemburg,  appears  to  him  to  favour  these  views. 
He  decamps  in  the  night,  passes  the  Acheren  at  Lichteneau', 
and  pitches  his  camp  behind  Nidersasbach,  with  his  left  in 
front  of  Riegel,  his  right  on  a  wood,  and  his  front  covered  by  a 
rivulet. 

He  despatches  immediately  100  infantry  to  occupy  the 
church  of  Nidersasbach  on  the  other  side  of  the  rivulet,  with 
orders  to  maintain  it  to  the  last  extremity  ;  and  towards  even¬ 
ing  he  leaves  Riegel  to  be  nearer  Nidersasbach,  which  his 
troops  occupy  as  fast  as  they  arrive. 

Turenne,  apprised  of  the  march  of  the  enemy,  collects  his 
different  corps  at  Gamshurst,  which  he  leaves  on  the  evening 
of  the  2Gth,  to  follow  the  enemy.  He  passes  the  Acheren  at 
Nideraclieren,  leading  in  person  the  advanced  guard  ;  and  on 
the  morning  of  the  27th  finds  himself  in  sight  of  the  village  of 
Nidersasbach,  on  the  rivulet  of  this  name  which  flows  through 
the  village.  On  arriving  he  reconnoitres  the  post  of  the  church 
and  houses  occupied  by  the  enemy ;  but  this  post  is  too 
strong  to  be  lorced  without  great  loss,  being  surrounded  by 
walls  and  a  muddy  ditch,  and  supported  by  the  Austrian  troops 
who  are  momentarily  arriving  and  forming  behind  the  hedges. 


Position  of  the 
French  army  on 
the  24th. 


Attack  on  Gam* 
shurst  the  25th 
July. 


Montecuculi  is 
obliged  to  •  quit 
his  position,  and 
to  sele  t  another 
that  puts  him  in 
immediite  rela¬ 
tion  with  the 
corps  at  OiTem- 
bur»:  26th  July  : 
he  takes  up  the 
position  of  Ni¬ 
dersasbach. 


Movements  of 
Turenne  on  the 
26th. 
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Alter  a  few  attempts  on  this  advanced  post,  Turenne  withdraws 
his  troops  and  contents  himself  with  cannonading  it. 

The  troops  of  both  armies  are  successively  marching  to  oc- 
cupy  and  display  upon  their  positions  The  forces  under 
Caprara  are  seen  descending  the  defiles  of  the  mountains,  and 
Montecuculi  ranging  them  in  battle  as  they  arrive. 
hrth0T*ffflto  on  Montecuculi  posts  his  army  in  order  of  battle;  his  right 
tb* 27!h>[n.!ilsposi-  coveret*  by  post  of  Nidersasbach,  faces  towards  Groswirr; 
cTi‘  in A offering  and  his  left  occuPies  a  height  in  the  direction  of  Obersasbacb  : 
baUle-  Ihis  height  was  furnished  with  several  pieces  of  position. 

rI  urenr.e,  beholding  the  enemy  forming  in  battle,  makes  his 
dispositions  along  the  left  bank  of  the  rivulet  that  separates  the 
two  armies.  He  rests  his  right  on  a  coppice  wood  upon  a  hil¬ 
lock  and  near  very  broken  ground  ;  and  bis  left  is  supported 
by  another  strong  wood  very  near  Nidersasbach. 

The  infantry  composes  the  first  line,  and  the  cavalry  the 
second. 

'1  he  artillery  is  distributed  along  the  front  of  the  first  line, 
on  some  favourable  acclivities.  The  baggage  of  Montecuculi’s 
army  is  now  seen  filing  through  the  gorges  of  the  mountains 
towards  Wirtemberg. 

All  the  dispositions  of  both  armies  are  completed  towards  one 
in  the  afternoon.  Turenne  after  reconnoitring  the  position  of 
the  Imperialists,  passes  along  the  front  of  his  army,  and  halls 
near  Nidersasbach  at  the  head  of  his  infantry  ;  he  sits  down 
under  a  tree  which  he  had  caused  an  old  soldier  to  climb  for 
the  purpose  of  discovery. 

Movements  of  At  two  o’clock  young  St.  Hilaire  conies  to  inlorm  Turenne 

the  CP63jV  fpg- 

nacing  T urenne’s  that  the  enemy  are  marching  a  corps  by  their  left  upon  the 
little  Kiln,  and  threatening  to  turn  his  right.  On  this  report 
.  the  General  sends  two  battalions  to  support  his  right  wing  and 
take  post  at  the  Kiln  ;  he  sends  orders  to  Count  de  Roye  to  ob¬ 
serve  the  enemy,  and  give  him  intelligence  of  their  movements. 
The  latter  in  answer,  requests  the  General  to  come  and  recon¬ 
noitre.  them  himself.  Turenne  mounts  his  horse,  and  arriving 
on  the  height  on  the  right  meets  St.  Hilaire,  the  commanding 
general  of  the  artillery,  whom  he  asks  whether  he  sees  the 
enemy’s  corps  on  account  of  which  he  had  been  brought 
thither  ?  St.  Hilaire  points  it  out  to  him,  and  at  that  moment  a 
Deatii  uf  Tu-  cannon  ball  strikes  this  illustrious  hero  in  the  breast,  carrying 
off  at  the  same  time  St.  Hilaire’s  left  arm.  IMontecuculi  on 
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learning  from  a  deserter  the  death  of  this  great  man,  exclaimed 
in  these  remarkable  words,  ‘‘  He  did  honour  to  human  nature .’ 

After  the  fall  of  Turenne  divisions  arose  between  the  French  Subsequent ope- 

,  ration’s  ol  tbe 

Generals,  who  were  unable  to  follow  up  operations  conducted  campaign, 
with  so  much  science  and  wisdom*.  And  the  army,  not  know¬ 
ing  which  of  them  to  obey,  commenced  its  retreat.  Montecu- 
culi  regained  quickly  that  ascendancy  which  his  talents  secured 
to  him  when  opposed  by  Generals  who  though  brave,  yet  by  a 
false  notion  of  glory  sacrificed  to  their  vanity  the  interest  of  the 
army  and  their  country. 

After  several  most  obstinate  combats,  in  which  Count  Lorges 
lost  his  life,  the  army  repassed  the  Rhine  ;  and  thus  lost  the 
fruits  of  a  most  glorious  campaign.  Montecuculi  crossed  over 
to  the  left  bank,  and  established  himself  in  Lower  Alsace. 

We  will  not  comment  upon  the  operations  that  we  have  just 
delineated  ;  the  inspection  of  the  map  of  the  country,  and  the 
narration,  sufficiently  show  the  reason  for  every  movement  of 
either  army  ;  and  thence  it  is  easy  to  deduce  the  principles  and 
results  that  are  connected  with  the  science  on  which  we  treat. 

We  will  produce  other  examples  in  the  second  part;  and  for 
the  present  restrict  ourselves  to  the  preceding,  which  amply 
prove  to  the  student  and  young  officer,  what  a  resource  the  art 
of  fortification  is  in  all  the  operations  of  war.  The  influence 
of  the  arm  that  directs  and  applies  this  art,  will  be  still  more 
powerfully  felt  by  the  study  of  its  particular  theory,  which 
proves  that  this  branch  of  military  science  requires  a  know¬ 
ledge  of  all  the  others,  and  that  they  are  founded  upon  its  prin¬ 
ciples  and  maxims. 


*  The  biographer  of  Turenne,  in  accounting  for  the  retreat  of  the  French 
army  after  his  death,  exclaims — “  For  the  Viscount  de  Turenne  was  no 
“  longer  living  to  maintain  the  array  beyond  the  Rhine.”  Such  are  the 
powers  of  greatness. — Seo  La  Vie  da  Vicomtedc  Turenne. 

TrANSTjATOR. 
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ON  FIELD  AND  TEMPORARY  FORTIFICATION. 


CHAPTER  I. 

The  considerations  that  give  rise  to  Fortification ;  its  use  and 
importance  ;  distinction  between  Temporary  and  Permanent 
h  ortification  ;  Duties  of  Engineers  ;  the  material  and  service 
of  their  ar m  ;  the  Instruction  of  Engineer  Officers  ;  General 
Principles  on  the  disposition  of  Works  of  Fortification,  4'C. 


67.  To  what  has  been  said  of  engineering  in  the  preceding  67  ConsiJera- 
ehapters,  must  now  be  added  those  illustrations  and  develope-  rUe'to'rortiffca- 
raents  that  constitute  the  theory  of  fortification,  considered  both  neeringT  t.  "im- 
as  an  art  and  an  arm.  This  branch  of  military  science  is  di-  ia°rt. Offensive  or 
vided  into  infinite  ramifications  that  connect  it  with  all  the  fffiS  w.’sS' 
mathematical  and  physico-mathematical  sciences,  and  with  all*nJ41  ] 
kinds  of  arms  I  he  theory  of  fortification  is  founded  upon; 

1st,  mathematics,  &c. :  2d,  physico-mathematics.  especially 
chymistry  applied  to  the  arts  :  3d,  all  kinds  of  drawing,  imi¬ 
tative  and  descriptive  :  4th,  the  art  of  building,  in  relation  to 
architecture  and  public  works:  5th,  the  knowledge  of  the  arms 
used  for  attack  or  defence  :  6th,  adequate  and  correct  princi¬ 
ples  of  tactics. 

The  military  operations  and  events  that  we  have  described, 
show  that  an  army  operating  on  a  frontier,  constantly  views 
the  nature  of  military  sites  under  the  relations  of  attack  and 
defence  ;  and  that  whenever  the  local  circumstances  do  not 
lavour  the  plans  of  the  General,  they  must  be  modified  and  the 
ground  put  in  relations  with  the  action  of  the  active  arms,  in 
order  that  they  may  produce  the  greatest  effect. 
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This  manner  of  viewing  ground  and  modifying  its  f°rm  ant* 
properties,  constitutes  the  art  of  fortification.  I  he  applica¬ 
tion  of  this  art  to  the  operations  of  war,  gave  birth  to  the  arm 
of  engineering ;  the  sphere  of  which  is  so  wide  and  extensive. 
By  this  arm  the  flanks  or  rear  of  an  army  or  position  are  pro¬ 
tected  or  secured,  a  field  of  battle  covered  with  obstacles  or 
fixed  batteries,  gorges  and  defiles  closed  up,  torrents,  streams, 
and  rivers  passed,  communications  secured,  and  strong  place- 
constructed  to  increase  the  strength  of  a  frontier,  to  serve  as  a 
place  of  arms  and  to  protect  and  support  lines  of  operation. 
By  this  arm  these  same  strong  places  are  attacked  or  defended. 
The  arm  that  is  employed  for  these  great  purposes,  is  essen¬ 
tially  conservative  ;  its  constant  object  is  to  defend  the  weak 
against  the  strong,  to  attain  the  end  proposed  by  the  General 
at  the  least  cost  of  lives,  and,  if  we  may  thus  express  it,  to 
impart  a  momentum  to  the  active  forces. 

Although  offensive  war  may,  strictly  speaking,  be  carried  on 
without  the  use  of  fortification,  because  it  is  supposed  that  the 
army  on  the  offensive  can  supply  its  place  by  moving  forces  ; 
nevertheless  it  must  be  recollected,  that  in  most  circumstances 
its  detachments  would  become  so  numerous  as  to  greatly  weak¬ 
en  the  army.  Besides  in  offensive  war,  an  army  is  frequently 
on  the  defensive  at  many  points  which  must  be  strengthened 
by  the  labours  of  the  engineers  :  there  are  eveu  offensive  ope¬ 
rations  (as  we  will  show),  which,  without  the  aid  of  fortifica¬ 
tion,  must  miscarry.  But  it  is  chiefly  in  defensive  war,  the 
conduct  of  which  entirely  depends  upon  this  art  and  its  com¬ 
binations,  that  the  necessity  of  fortification  is  most  felt ;  by  it 
an  equilibrium  is  constantly  preserved  between  the  two  forces, 
changes  of  position  do  not  draw  down  destruction  upon  the 
weaker  army,  and  a  campaign  is  made  without  the  latter  being 
obliged  to  give  battle. 

It  follows,  that  fortification  is  divided  into  two  kind& ;  the 
id  first,  comprising  all  the  daily  or  momentary  works  executed  in 
the  progress  of  an  army  to  favour  its  operations,  and  constitut- 
ing  field  or  temporary  fortification ;  the  second  comprehends  all 
kinds  of  solid  and  permanent  works  used  in  the  construction  ol 
strong  places,  forts,  and  permanent  posts,  and  constitutes  t.ic 
permanent  or  fortification  of  fortresses.  The  first  being  the 
simplest,  shall  first  receive  our  attention,  and  will  serve  as  an 
introduction  to  the  second,  the  elements  and  principles  o 
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which  are  more  complex.  The  duties  of  the  engineers’  ser¬ 
vice,  are  ; 

1st,  The  construction,  repairs,  and  preservation  of  fortresses,  tu^”ot£°"‘Dgf£‘ 
of  permanent  military  posts  and  ports,  of  canals  cut  through  to^be^.arm  or 
frontiers,  &c.,  and  of  all  buildings  connected  with  the  war 
service. 

2d,  The  military  topography  of  frontiers,  conjointly  with  the 
geographical  engineers  ;  and  in  conjunction  with  superior  offi¬ 
cers  of  the  staff,  reconnaissances  and  memoirs  on  the  strength 
and  organization  of  the  defence  of  frontiers,  maritime  and  in¬ 
land.  By  these  latter  labours  are  determined  the  points  that 
should  be  occupied  by  strong  places  of  the  first,  second,  and 
third  lines,  by  intrenched  camps,  and  by  all  other  military  posts  : 
the  advantages  which  may  be  derived  from  water  courses,  as 
defensive  obstacles  or  means  of  transportation,  are  pointed  out. 

3d.  The  formation  of  the  plans,  designs,  and  estimates  ne¬ 
cessary  to  regulate  the  expenditures  of  all  projected  works  for 
the  war  service.  These  are  the  duties  in  time  of  peace. 

•4th.  Arming  and  providing,  in  concert  with  the  artillery, 
with  munitions  of  war  and  subsistence,  the  strong  places 
-.hreatened  by  the  enemy. 

5th.  Establishing,  conjointly  with  the  artillery,  bridges 
across  streams  and  rivers,  to  facilitate  the  operations  of  an 
army. 

6th.  Reconnoitring  military  positions  and  communications, 
in  order  to  intrench  them  pursuant  to  the  plan  of  the  General  ; 
and  reconnoitring  strong  places  intended  to  be  besieged. 

7th.  The  direction  and  construction  of  all  works  executed  in 
the  progress  of  an  army,  and  of  those  by  which  siege  is  laid  to 
strong  places.  These  four  latter  branches  form  the  war  service. 

63.  Among  all  nations  that  have  made  war  with  art  and  me-  68.  Tbeser»i« 
thod,  there  has  ever  been  one  branch  of  the  science  devoted  to  ,Lj  itTmStedilf  ’ 
the  attack  and  defence  of  fortified  towns,  and  professed  by  men 
-ufficiently  skilful  in  the  mechanic  arts  to  direct  the  construc¬ 
tion  of  works  and  of  the  warlike  machines  invented  and  used 
for  this  species  of  attack  and  defence.  These  few  estimable 
men,  who  are  at  the  same  time  artists  and  soldiers,  have  al¬ 
ways  been  called  engineers. 

In  antiquity,  as  in  early  modern  times,  engineers  did  not 
form  a  permanent  corps  whose  relations  with  the  other  arms 
were  accurately  determined.  They  were  separately  attached 
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to  Generals,  and  employed  by  governments  according  to  cir¬ 
cumstances.  It  was  reserved  for  the  celebrated  Vauban  and 
for  the  age  of  Louis  XIV,  to  organize  the  engineer  corps  and 
establish  it  upon  a  solid  basis. 

Before  the  invention  of  gun  powder  the  engineers  employed 
in  the  operations  of  war  assembled  together  and  served  under 
the  orders  of  the  Grand  Master  of  the  Cross-Bows.  After 
the  invention  of  gun  powder  and  artillery,  they  did  duty  under 
the  direction  of  the  Grand  Master  of  Artillery.  Henry  IV  and 
Louis  XIII  had  several  able  engineers,  such  as  Errard  de  Bois 
le  Due,  the  Chevalier  de  Ville,  Count  Pagan,  and  others  ;  they 
educated  a  great  number  of  students  ( ele-ces ),  with  whom  Vau¬ 
ban  formed  the  corps  of  engineers.  But  without  the  pains  that 
he  took  to  draw  into  this  corps  all  the  officers  of  intelligence 
whom  he  met  with  in  the  other  arms,  he  would  have  found  it 
difficult  to  supply  the  wants  of  the  service,  which  had  increased 
astonishingly  by  the  numerous  sieges  of  those  days,  and  by  the 
immense  numbers  of  public  works  of  all  kinds  erected  on  the 
frontiers.  After  A  auban’s  time  the  number  of  engineers  was 
The  offices  0r  successively  augmented  to  about  400.  At  this  time  all  the  ap- 
theiT'  ^ military  pointments  were  independent  of  military  grades,  to  which  en¬ 
gineers  were  promoted  according  to  their  service  in  war  and 
the  brilliant  actions  in  which  they  had  participated.  These 
appointments  were  those  of  directors,  chief  engineers,  and  or¬ 
dinary  engineers  ;  the  service  in  war  was  performed  by  bri¬ 
gades. 

In  1755  the  engineers  were  united  to  the  artillery;  but  this 
union  having  produced  great  embarrassments  and  inconveniences 
to  both  services,  they  were  separated  in  1756  ;  the  artillery  re¬ 
taining  the  sappers  and  miners.  In  1759  these  two  latter  corps 
were  restored  to  the  engineers,  as  being  immediately  dependent 
on  their  service  ;  but  were  soon  after  re-united  to  the  artillery, 
to  which  they  remained  attached  ’till  the  last  organization,  by 
which  they  were  constituted  troops  of  the  engineer  corps. 

Title  of  officer  By  the  regulation  of  1776  the  offices  or  appointments  were 
cor^subfmwed  suppressed,  and  the  engineers  took  the  title  of  officers  of  engi- 
neer^tsee neers  ;  they  were  all  commissioned,  and  formed  into  21  bri¬ 
gades,  each  of  15  officers.  The  service  in  time  of  peace  is  by 
directions  and  sub-directions  ( directions  et  sous  directions'). 
instruetion  of  Before  the  formation  of  the  school  for  the  Theory  and  Prac- 

angineers;  school  J 

of  eDgineeriug.  tice  oi  Engineering,  the  preliminary  acquirements  of  engineers 
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consisted  only  of  the  elements  of  mathematics  and  geometrical 
drawing.  These  were  inadequate  to  the  discharge  of  the  va¬ 
rious  and  important  duties  of  engineering.  So  strongly  was 
this  fact  perceived  about  1740,  and  such  evils  did  it  produce, 
that  the  government  adopted  the  plan  of  establishing  a  school, 
under  the  direction  of  officers  of  great  talents  and  experience,  at 
which  the  students  should  be  instructed  by  celebrated  professors 
in  the  theory  and  practice  of  the  art  ;  and  where  their  fitness  and 
qualifications  would  be  judged,  and  their  habits  moulded  to  mili¬ 
tary  discipline.  This  admirable  plan  was  executed  in  1748, 
which  is  the  epocha  of  the  foundation  of  the  School  of  Engineer¬ 
ing.  All  the  materials  for  instruction  were  compiled,  com¬ 
posed,  and  brought  together,  by  the  researches  and  joint  la¬ 
bours  of  the  commandants  and  professors.  The  results  ex¬ 
pected  from  this  establishment  have  constantly  surpassed  even 
the  hopes  of  government.  The  school  of  Mezieres  is  the 
admiration  of  neighbouring  nations,  and  no  state  has  been  able 
to  raise  the  service  of  engineering  to  such  a  height  as  it  has 
attained  in  France. 

It  was  the  success  of  the  school  of  Mdzieres  that  orieinatf>d 
the  idea  of  a  school  on  a  more  extensive  scale,  in  which  should 
be  united  in  one  general  course  of  instruction,  all  the  theoreti¬ 
cal  knowledge  relating  to  the  several  branches  of  public  ser¬ 
vice.  The  Polytechnick  school  has  flourished  like  that  of 
Mezieres  ;  and  the  experience  of  several  years  has  proved  that 
the  modes  of  instruction  and  choice  of  the  materials  at  this 
school,  prepare  the  students  for  the  schools  of  practice  in  a 
manner  that  leaves  little  more  to  be  desired. 

We  have  seen,  in  Chap.  VII,  that  the  artillery  had  several  School  of  Pr*c 
schools  of  practice  attached  to  regiments,  and  in  which  the 
officers  of  that  arm  applied  the  theory  to  the  branches  of  the 
art.  Besides  these  regimental  schools,  there  was  instituted  a 
school  for  theory  and  practice,  at  which  all  the  students  com¬ 
pleted  their  studies  before  being  employed  in  the  corps  com¬ 
posing  that  arm.  The  multiplied  relations  of  the  two  arms, 
and  their  reciprocal  dependence  on  each  other,  determined  the 
government  to  have  but  one  school  of  practice  for  both  services. 

In  this  school,  which  merits  by  such  numerous  titles  the  foster¬ 
ing  care  of  government,  mining  is  considered  as  a  dependent  of 
engineering.  The  suppression  of  the  separate  school  for 
miners,  has  naturally  blended  it  with  this  school,  the  admirable 
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administration  of  which,  as  relates  to  instruction  and  other 
branches,  must  necessarily  produce  very  distinguished  offi¬ 
cers. 

In  peace,  the  officers  of  engineers  employ  proper  civil  work¬ 
men  on  their  various  works ;  and  they  use  the  detachments 
furnished  by  the  commandants  of  infantry  corps,  as  common 
fatigue  men. 

In  time  of  war  the  workmen  of  the  country  that  is  the  theatre 
of  war,  are  draughted  ;  and  detachments  of  infantry  are  added 
to  watch  them.  The  troops  of  the  engineers’  corps  conduct 
and  superintend  the  works,  under  the  orders  ot  their  officers,  to 
whom  all  the  workmen  must  yield  obedience. 

The  material  of  engineering  is  composed;  1st,  ol  all  kinds 
of  implements  used  for  every  species  of  work ;  2d,  ot  all 
machines  used  in  the  construction  of  works  ;  3d,  of  all  the 
kinds  of  materials  used  in  building:  these  materials  are  of  in¬ 
finite  varieties,  and  the  engineer  should  select  them  properly 
and  according  to  the  object  to  be  attained  by  the  work  ;  4th, 
all  the  instruments  required  by  engineers  to  make  the  maps 
and  drawings  accompanying  projections,  reconnaissances,  and 
memoirs. 

60.  When  an  army  on  the  defensive  occupies  a  position 
either  to  hold  in  check  a  stronger  and  more  numerous  army,  or 
in  which  to  give  battle,  the  site  ought  to  be  so  prepared  and 
disposed  by  the  engineers,  as  to  reduce  the  points  of  attack  of 
the  position  to  a  very  few  ;  in  order  that  the  General  may 
direct  the  greatest  portion  of  his  active  forces  towards  the 
assailable  points  against  which  the  enemy  is  constrained  to 
make  his  attacks.  If  the  wings  of  the  army  be  supported  by 
rivers,  the  fords  must  be  destroyed*,  and  these  wings  covered 
by  banks  of  earth  furnished  with  heavy  artillery  to  drive  ofi 
any  batteries  of  the  enemy  that  may  assail  the  rear  ot  the 
position.  If  the  wings  rest  upon  woods,  we  must  cover  them 
with  abattis,  sustained  by  redoubts,  batteries,  &c.  If  there 
be  villages  on  the  front,  and  even  in  the  rear  of  the  position, 


*  To  destroy  a  ford,  deepen  the  river  by  excavations,  or  lay  abattis, 
chevaux  de  frise,  barrows,  stones,  kc.  in  the  stream.  Troiis  dc  loup  or  war 
pits  may  likewise  be  made  in  the  bed  of  the  river.— See  T  eilke  on  ricld  For¬ 
tification.  Tbakslator. 
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they  must  be  intrenched  and  occupied.  If  any  commanding 
height  be  within  gun-shot  of  the  position,  it  must  be  occupied 
and  intrenched.  Finally  ;  care  must  be  taken  of  the  com¬ 
munications  in  retreat,  aud  to  cover  the  fixed  batteries  by 
epaulments  that  protect  the  pieces  without  restraining  the 
fire. 

This  simple  exposition  shows,  that  an  army  on  the  defen-  Conse^uenccj 
sive  must  daily  wield  the  spade  and  the  pick-axe  ;  they  are 
the  lever  by  which  the  momentum  of  the  resisting  force  is  in¬ 
creased. 

The  proper  disposition  of  works  on  the  different  points  of  a  The  particular 

1  1  '  .  disposition  of 

position,  is  of  the  greatest  importance  in  war,  and  has  so  pow-  works  on  the 

‘  °  4  .  points  of  fortineU 

erful  an  influence  on  the  success  of  an  action,  that  a  work  positions, 
badly  placed  is  frequently  of  more  injury  than  use.  The  dis¬ 
position  of  works  belongs  to  the  coup  d'veil  of  the  engineer  ; 
he  should  discover  instantly  the  properties  of  the  ground  under 
all  the  relations  of  attack  and  defence,  and  in  like  manner 
calculate  the  new  properties  that  it  will  possess  when  he  has 
modified  it  by  works  of  fortification. 

It  follows  from  the  preceding  considerations,  that  no  field  Reconnaissances 
work  of  fortification  ought  to  be  established  but  after  a  recon-  ta  for' 

naissance  that  proves  the  necessity  of  it.  By  this  reconnaissance 
the  general  form  of  the  ground  is  determined  ;  likewise  its  na¬ 
ture,  and  all  the  variations  and  details  that  exhibit  themselves 
under  an  infinity  of  forms.  When  this  graphical  description 
is  properly  made,  and  the  nature  of  the  materials  to  be  found 
on  the  different  points  of  the  site,  are  known,  we  possess  all 
the  data  requisite  to  form  the  general  projection  of  the  works- 
and  of  the  elements  that  are  to  enter  into  the  composition  of 
the  general  system. 

The  exposition  of  the  military  events  cited  in  the  First  Part,  EeflectioD 
render  these  general  truths  so  palpable,  that  it  would  be  use¬ 
less  to  further  descant  upon  them.  At  Turckheim,  a  command¬ 
ing  height,  which  the  enemy  had  neglected  to  seize,  gave  vic¬ 
tory  to  Turenne.  At  Malplaquet  the  general  and  particular 
defensive  dispositions  were  very  vicious  ;  for  instance,  they 
neglected  to  intrench  the  farm  in  advance  of  the  French  centre. 

We  have  seen  with  what  skill  Turenne  and  Montecuculi  each 
day  intrenched  themselves  during  the  immortal  campaign  of 
1675. 
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Regular  field  Fortification;  ike  Principles  that  determine  the 
form  of  Intrenchments ;  Profiles ;  the  horizontal  Projec¬ 
tion;  Systems  of  Continuous  Lines ;  Lines  with  Intervals. 


be°  follow'd*  in  ^0  proceed  methodically  in  unfolding  the  theory  of 

liyo"  field  Corn-  fortification,  we  will  suppose  the  ground  to  be  of  a  certain 
pothers'  for  tbe  form  5  this  wil1  greatlJ  simplify  the  subject,  and  lead  us  from 
ground.  °f  *he  simP^e  to  the  complex,  and  to  principles  and  results  that 
may  be  considered  as  formula;  or  rules  applicable  to  all  par- 

Reguiar  fort;-  ticu'ar  cases.  This  is  the  order  that  we  have  followed  in  our 
ficaiion.  •  .  .  .  ... 

investigations  of  the  principles  of  grand  tactics.  Accordingly 

the  ground  upon  which  tbe  fortification  is  to  be  traced,  must 
be  supposed  an  horizontal  plane,  the  same  as  the  horizontal 
plane  of  projection.  We  will  then  consider  separately  each 
kind  oi  work  and  describe  its  form,  construction,  and  arma¬ 
ment  ;  and  their  assemblage  will  form  those  elements  that  may 
be  used  separately  or  in  systems  more  or  less  complex  and  re¬ 
gular. 

A  regular  fortification,  is  a  work  situated  upon  an  horizontal 
site  ;  but  its  form  may  infinitely  vary,  according  to  the  genius 
of  the  engineer. 

71.  Definitions :  71.  All  obstacles  constructed  to  protect,  preserve  or  in- 

1st  Of  a  work  ,  1  r  i  r  1  9 

of  fortification  crease  the  strength  ol  other  arms,  are  called  works  of  fortifi¬ 
cation. 

^j.  or  intrench-  All  isolated  parts  of  temporary  and  even  permanent  fortifica¬ 
tion,  are  called  intrenchments. 

of3dtroopsa  b0iny-  Troops  posted  behind  an  obstacle  that  the  enemy  must  over¬ 
come  before  he  can  come  in  contact  with  them,  are  said  to  be 
intrenched. 

Intrenchments  are  distinguished  into  natural  and  artificial. 
The  first  are  formed  by  nature  on  military  sites,  and  consist  of 
water  courses,  woods,  marshes,  ravines,  be.  The  latter  com¬ 
prehend  all  the  various  works  of  fortification  that  are  constructed 
on  the  different  points  of  sites  with  the  materials  at  hand. 

The  materiais  The  materials  used  in  war  by  the  fortifying  officer  to  con- 
»i?ed  in  the  con-  struct  intrenchments,  are  such  as  nature  abundantly  produces 
trenchmenb.  on  the  spot,  ana  consist  in,  earth ,  stone ,  waters,  turf,  fascines. 
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and  woods  of  all  kinds.  These  are  universally  scattered  over 
the  surface  of  the  globe  ;  and  the  fortifying  officer  ought  to  be 
acquainted  with  their  nature  and  qualities,  to  be  able  to  use 
them  to  the  greatest  advantage. 

The  implements  of  temporary  fortification  are,  the  shovel 
and  the  spade,  the  mattock  and  the  axe,  and  other  utensils  for 
breaking  and  digging  the  earth.  These  are  in  ample  quanti¬ 
ties  attached  to  the  engineer  park,  as  well  as  other  instruments 
used  in  nice  work  by  the  artificers  belonging  to  the  companies 
of  sappers  and  miners. 

72.  The  principles,  according  to  which  the  general  form  of,.72-  Pri|>eipies 
an  intrenchment  is  determined,  are  deduced  from  the  purpose  gen?r.al  louriTI  of 
ef  the  fortification  and  from  military  facts  dependent  thereon. 

The  purpose  of  an  intrenchment  is  to  arrest  the  march  of  an 
attacking  foe,  by  presenting  obstacles  before  him  to  be  sur¬ 
mounted  that  impede  an  immediate  attack,  partly  shelter  the  1st  Printipir. 
defending  troops  from  the  missive  weapons  of  the  assailants, 
and  afford  time  to  the  former  to  destroy  great  numbers  of  the 
latter  with  their  missiles  before  the  corps  come  in  contact. 

Hence  it  follows,  that  the  numerical  and  positive  forces  of  Consequence 
the  assailed  may  be  much  less  than  those  of  the  assailant,  and 
yet  an  equilibrium  exist  ;  and  that  the  value  of  the  intrench- 
ments  will  be  as  much  above,  as  the  ratio  of  the  two  forces  is 
less  than  unity.  Accordingly  all  intrenchments  are  to  place 
troops,  weak  in  numbers  and  other  defensive  means,  in  a  situa¬ 
tion  to  give  battle  and  defend  a  position  with  advantage  against 
a  more  numerous  enemy  moving  to  attack  by  main  force.  It 
follows  also,  that  the  form  of  the  intrenchment  should  be  such 
as  to  cover  as  much  as  possible  the  ■  defenders  and  the  means 
of  defence  ;  that  the  assailants  should  not  be  able  to  scale  them 
without  great  difficulty  ;  and  that  during  the  action  the  assail¬ 
ed  have  room  for  the  full  use  of  his  missive  and  wielded 
weapons. 

Intrenchments  are  defended;  1st,  by  the  fire  of  artillery,  Means  used  f«r 
striking  at  great  distances ;  2d,  by  the  fireof  musketry,  the  wenebments: 
ciicct  ot  which  is  nearer  and  more  certain  ;  3d,  by  the  naked  by  experi.oce 
weapons  ( les  armes  blanches ),  which  come  into  action  the  moment 
that  the  enemy  is  in  contact  with  the  defending  party,  after 
braving  all  the  fires  and  overcoming  all  obstacles. 

We  have  given  (art.  50)  the  mean  ranges  of  artillery;  we  First  r»ct  r«ia- 

will  merely  call  to  recollection  that  the  range  of  the  mw?k*t  is  or'ar'uiiery^au.T 

VOL.  t.  o  |  mmet. 


S. 


250 


THE  SCIENCE  OF  WAR 


[Part  If. 


2d  Principle. 


Second  fact,  re 
spectingthe  mean 
height  at  rrhich 
the  soldier  bold* 
his  musket  in 
firing.  (See  St 
Paul’s  work);  in 
fortification  this 
height  should  be 
fixed  at  135  to  140 
centimetres. 


3d  Principle. 


Third  fact  re¬ 
specting  the  na¬ 
tural  direction  of 
the  line  of  fire, 
perpendicular  to 
the  intrencu- 
ment. 


4th  Principle. 


Consequences, 
and  very  iinpor 
tant  rule  relative 
to  the  direction 
of  musketry  fire. 


Fourth  fact  : 
the  position  in  re¬ 
lation  to  the  hori¬ 
zontal,  of  lines 
of  fire  of  musket¬ 
ry  and  artillery. 


5th  Principle. 


fixed  at  200  to  240  metres  (222  to  2GG  yards)  ;  beyond  this 
latter  limit  there  is  no  certainty  of  execution. 

The  second  fact  which  we  should  examine  with  care,  is  the 
vertical  height  at  which  a  soldier  of  common  stature  holds  his 
musket  in  firing  under  any  inclination.  The  measure  of  this 
height  is  of  the  greatest  importance  in  fortification  ;  many  wri¬ 
ters  have  fallen  into  great  errors  in  determining  it.  This  mea¬ 
sure  must  not  be  used  in  fortification  as  it  is  established  by 
minute  tactics  ;  it  must  be  diminished  for  two  reasons  ;  1st, 
because  a  soldier  behind  an  intrenchment  inclines  a  little  for¬ 
ward  in  firing  ;  2d,  because  he  fires  beneath  the  horizontal 
when  the  enemy  approach  very  near  to  the  intrenchment. 
This  height  was  fixed  formerly  at  4  feet  G  inches  (4  feet  10 
inches  English),  but  this  quantity  is  too  great  ;  we  shall  reduce 
it  to  between  the  two  limits  of  135  to  140  centimetres  (4  feet 
6  inches,  to  4  feet  8  inches  English);  the  variation  between 
these  two  limits  being  necessary,  according  to  the  greater  or 
less  inclination  under  which  the  soldier  is  to  fire. 

Observation  has  convinced  tacticians  and  engineers,  that  when 
a  soldier  in  firing  is  guided  alone  by  his  natural  impulse,  he 
presents  his  musket  perpendicular  to  the  line  or  front  of  the  in¬ 
trenchment;  so  that  the  horizontal  projection  of  the  natural 
line  of  fre,  is  always  perpendicular  to  the  direction  of  the  front 
of  th*  troops  or  intrenchment.  It  is  in  vain  that  the  officers  ol 
the  line  endeavour  to  oblique  the  fires  ;  they  cannot  effect  it, 
especially  in  the  tumult  of  battle  or  night  attack. 

It  results  from  this  fact,  established  by  observation,  that  the 
horizontal  projection  of  the  lines  of  fire  is  known,  when  that  of 
the  direction  of  the  intrenchment  is  also  known  ;  for  the  first 
must  make  with  the  latter  nearly  a  right  angle,  or  an  angle  ne¬ 
ver  exceeding  100  degrees. 

Experience  has  shown  that  the  inclination  of  the  line  of  fire 
of  musketry  never  can  be  more  than  12  to  15  degrees  beneath 
the  horizontal  ;  beyond  this,  the  soldier  fears  to  too  much  ex¬ 
pose  himself;  and  it  is  with  great  difficulty  that  he  is  brought 
to  fire  under  a  greater  inclination.  The  same  observation  is 
true  with  respect  to  the  fire  of  artillery  ;  the  line  of  fire  cannot 
be  inclined  more  than  10  degrees  below  the  horizontal  ;  a 
greater  inclination  would  destroy  the  carriage.  With  heavy 
calibers*  the  inclination  does  not  exceed  J-  of  the  horizontal  line. 


That  is,  an  angle  whose  tangent  is  one  sixth.  Translator. 
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Such  are  the  genera)  principles  that  must  guide  us  in  deter¬ 
mining  the  form  of  intrenchments. 

73.  The  form  of  intrenchments  is  so  simple,  that  it  only  re-  !?•  Graphical 

r  7  J  delineation  of  the 

quires  a  knowledge  of  two  things  to  draw  the  graphical  deline-  PrinV.,ive  or  IT 

^  °  o  i  neratiog  profile 

ttion  ;  1st,  the  primitive  or  generating  profile  ;  2d,  the  figure  of a  field  W9rk 
of  the  horizontal  projection  of  the  directrix*  on  which  the  pro¬ 
file  must  move  at  right  angles  with  the  front  to  generate  the  in- 
trenchment 


covering 
embankment  or 
its 


The  primitive  profile  means  the  projection  of  the  intrench- 
ment  on  a  plane  vertical  and  rectangular  to  its  direction.  It 
is  obvious  that  the  figure  of  this  profile,  and  of  the  horizontal 
directrix,  should  be  determined  according  to  the  rules  pre¬ 
scribed  by  attack  and  defence  and  the  principles  established  in 
the  preceding  article  :  we  will  now  consider  the  construction  of 
the  primitive  profile. 

Ot  all  obstacles  that  can  be  interposed  between  the  assail-  .  The  ditch,  and 

ant  and  the  assailed,  and  the  easiest  to  be  conceived  and  exe-  h°l,nded  by  the 
*1  *ij  i-  i  ,  lines  of  the  scarp, 

cut<;(j  with  despatcn  is  evidently  the  ditch  (le  foss&\  of  greater  counterscarp. 

\  J  ( PLATE  XI  fi<r 

or  less  width  and  depth.  For,  if  after  having  traced  upon  the  '■) 
vertical  plane  of  projection  the  ground  line  TT',  we  draw  the 
two  equal  perpendiculars  ab  and  ccl,  we  have  the  profile  of  the 
ditch  ;  the  line  ab  is  the  profile  of  the  counterscarp,  and  cd  is 
that  ot  the  scarp  It  is  equally  natural  and  simple  to  make  use  The 
of  the  earth  thrown  up  in  excavating  the  ditch,  for  the  purpose  parapet™ 
of  forming  on  the  side  of  the  defence  an  embankment  of  suffi-.n«|ht  and  thick' 
cient  height  to  cover  them  from  the  sight  of  the  assailant,  and 
sufficiently  thick  to  arrest  the  flight  of  projectiles.  This  cover¬ 
ing  bank  is  called  the  parapet,  and  is  of  another  great  advan- 
tage,  as  it  increases  the  height  of  the  scarp  more  than  two  me-- 
tres  (2?  yards).  The  least  height  of  a  parapet  should  be 
220  centimetres  (7-J-  feet),  which  is  that  of  a  man  on  horse¬ 
back  ;  this  height  is  sometimes  as  great  as  300  and  even  400 
centimetres  (10  to  131  feet). 

Tiie  thickness  ot  the  parapet  is  proportioned  according  to  the 

kind  of ’projectiles  with  which  it  is  exposed  to  be  battered,  and 

is  determ  ned  by  experiments  showing  the  mean  depth  to  which 

balls  penetrate  in  well  rammed  earth.  These  depths  in  made  Depths  to  which 
1  i  t  . .  -  .  shot  penetrate  in 

ana  rammed  ground,  vary  according  to  the  tenacity  and  density  made  and  rammed 

®  j  j  earth .  me,n 

thickness  at  the 
summit  of  a  para- 

*  The  directrix — The  diregent,  or  line  of  motion  in  the  generation  of  pet' 
anv  plane  or  solid  figure.  Translator. 
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of  the  earth.  For  common  earths  we  may  adopt  the  following 
results,  and  by  them  determine  the  thickness  at  the  summit  of 
the  parapet,  according  to  the  probability  of  its  being  attacked 
by  infantry  only,  or  by  both  artillery  and  infantry. 


Caliber. 

Depth  penetrated. 

Thickness  of  parapet. 

feet. 

in  (ting) 

(Terim. 

) 

Musket  ball 

35  cen. 

or  1 

2 

be  10  or 

2  to  3i  feet 

4  pound  shot 

125  ... 

4 

3 

20  a  25 

6|  to  8X  .. 

8  pound  shot 
i  12  p’d  shot 

200  ... 

6 

9 

30 

10  feet 

370  ... 

12 

5 

40 

13  ..5  in. 

j  Shot  of heavy 

| 

j  calibers 

400  ... 

13 

5 

GO 

20  ..  0  ..  j 

.  j 

Profile  of  the  ll'now  we  draw’  the  two  verticals  cf,  kg  above  the  ground 
ofuieVorl^the  line,  distant  the  thickness  of  the  parapet  and  220  to  300  cen- 
btn‘*ue!wn  next  timetres  (71  to  10  feet)  in  height,  we  have  the  profile  of  the 
pe[":n  J  aSd  P'the  parapet  ;  and  the  line  df  will  be  the  height  of  the  scarp  or  the 
reliej  oj  the  xnorh. 

The  inside  part  k  T'  of  the  iutrenchment,  is  called  the  tern 
plein ;  it  is  covered  and  protected  from  the  view  and  fire  of 
the  enemy.  Without  some  modification  the  troops  destined  for 
the  defence  of  the  iutrenchment  would  be  unable  to  use  their 
missive  weapons,  and  the  work  would  be  worse  than  useless. 
This  modification  is  effected  by  constructing  behind  the  parapet 
a  mound  called  a  banquette,  upon  which  the  soldier  mounts 
to  look  and  fire  over  the  parapet.  The  height  of  the  banquette 
must  be  so  determined  that  the  line  gm  called  the  breast  height 
( hauteur  d'appui )  shall  be,  as  we  have  already  said,  110  cen¬ 
timetres  (4  feet  8  inches).  The  breadth  of  the  banquette  is  from 
10  to  14  decimetres  (3^  feet  to  4|  feet),  w  ith  a  slope  {talus)  no 
double  the  height  mk. 

oMhe*pirapet?e  ^  the  suPer‘or  surface  gf  were  horizontal,  the  line  of  fire 
would  not  strike  the  enemy  after  he  had  gotten  within  point 
blank.  In  order  therefore  that  the  fire  may  be  effective  even 
to  the  edge  of  the  counterscarp,  the  two  points  a  and  g  are 
joined  ;  and  the  line  gq  is  the  superior  slope  or  plunge  ( plongee ) 
of  the  parapet  ;  unmasking  all  the  ground  over  which  the 
enemy  must  pass.  When  according  to  this  construction  the 
slope  is  too  great  and  the  angle  g  too  acute,  it  is  diminished  by 
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making  it  pass  through  the  point  p,  elevated  10  decimetres  (3i 
feet)  above  the  point  a ;  and  then  the  slope  is  gqr. 

The  banquette  for  musketry,  is  not  fit  for  artillery  ;  this  arm 
requires  a  special  kind  of  banquette  in  those  parts  that  it  is  £"a'“e ; 
to  occupy.  The  bore  of  field  pieces  being  raised  about  110^l)ed 
centimetres  (3j  feet)  above  the  plane  upon  which  the  carriage  xi,  fig.  1.) 
moves,  it  follows  that  the  banquette  for  artillery,  which  is  de¬ 
signated  by  the  name  of  barbette,  should  have  a  greater  eleva¬ 
tion  than  the  common  banquette  ;  and  that  the  breast  height,  in 
this  case  called  the  Genouillere,  should  not  exceed  90  to  100 
centimetres  (3  feet  to  3i  feet)  at  farthest.  Thus  the  height  of 
the  genouillere  gr— 90  to  100  centimetres ;  and  the  breadth  rs 
of  the  barbette,  should  be  40  to  50  decimetres  (13^  to  163  feet) 
for  the  recoil  and  manoeuvring  of  the  piece.  The  length  of 
barbettes  is  in  the  proportion  of  30  to  40  decimetres  (10  to  13i 
feet)  for  each  piece  of  artillery. 

The  profile  that  we  have  now  constructed,  possesses  in  the  Properties  of 
highest  degree  advantages  for  the  defending  party:  1st.  jt  a“s  rr0hl8 
presents  the  greatest  obstacle,  being  terminated  exteriorly  by 
vertical  planes.  2d.  It  covers  the  persons  and  manoeuvres  of 
the  assailed.  3d.  And  it  gives  full  scope  to  their  missive 
weapons,  even  to  the  edge  of  the  ditch.  Accordingly,  if  we  Qualities  of  the 

1  °  J  materials  used 

could  in  practice  model  our  works  after  this  profile,  the  pro-  for  constructing 

intrenchmeots. 

portions  of  which  might  be  varied  without  varying  the  figure, 
field  intrenchments  would,  as  respects  the  profile,  be  perfect. 

But  the  nature  and  qualities  of  the  first  strata  of  the  earth’s 
surface,  are  very  far  from  affording  these  advantages.  In  the  con¬ 
struction  of  intrenchments  we  meet,  1st.  Rocks  of  great 
hardness,  which  must  be  cut  perhaps  entirely  with  the  pick¬ 
axe  ;  in  this  case,  the  work  is  very  difficult  and  slow,  and  we 
are  frequently  obliged  to  abandon  the  attempt  to  hollow  out  a 
ditch  in  these  hard  masses  ;  2d.  Loam,  clay,  gravel,  &c.  ; 

these  substances  are  composed  of  integral  particles  of  no  great 
tenacity,  and  may  be  easily  excavated  ;  but  it  is  impossible  to 
dig  perpendicularly  in  these  kinds  of  earth  ;  3d.  A  stratum 

of  loose  earth,  light  and  easily  broken  and  worked  :  Finally, 
we  meet  all  kinds  of  sands,  more  or  less  light,  and  whose  par¬ 
ticles  are  little  adhesive  ;  they  are  easily  worked  ;  but  works 
constructed  of  them  are  neither  solid  nor  strong.  In  examining  Lgw  of  nat 
the  nature  of  these  substances  under  the  relation  of  the  adhe-  IfJa',Te  to  th^ 
sion  and  mobility  of  their  integral  particles,  we  perceive  that  J]feidifrereot  b0' 
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Consequence. 


Modinca'  ions 
that  the  laws  of 
slopes  subject  the 
primitive  profile 
to  (PLATii  XI, 
fis-  4  ) 


The  berme  left 
t>n  the  side  of  the 
-scarp. 


[Part  II. 


liiey  are  comprised  between  the  two  classes,  very  bard  bodies, 
and  lluid  bodies  ;  with  these  we  are  well  acquainted,  as  res¬ 
pects  the  properties  under  consideration.  The  first  may  be 
cut  perpendicularly,  and  preserve  this  form;  whilst  the  latter 
can  only  be  kept  steady  in  an  horizontal  state.  Hence  it  fol¬ 
lows,  that  intermediate  bodies  cannot  remain  steady  without 
support,  except  by  assuming  intermediate  positions  between 
the  vertical  and  horizontal.  F.ock  sustains  itself  perpendicu¬ 
larly.  Loam,  clay,  and  several  kinds  of  gravel,  require  slopes 
of  i  or  i  the  vertical  height.  Fresh  earth  is  sustained  by  a 
slope  ol  a,  §•,  or  £  of  the  vertical  ;  made  earth  may  be  sloped 
under  an  angle  of  45  degrees  ;  and  sand,  which  is  the  nearest 
to  a  fluid  body,  requires  various  slopes,  sometimes  as  great  as 
thrice  the  vertical  height. 

Since  the  laws  of  slopes  are  established  by  theory,  and  con¬ 
firmed  by  experience,  the  engineer  must  form  bis  profile  ac¬ 
cordingly  ;  under  pain  of  seeing  his  works  destroyed  by  the 
single  power  ot  gravity.  He  should  study  carefully  the  pro-, 
perties  of  the  materials  afforded  by  nature  on  each  particular 
site,  before  be  establishes  the  primitive  profiles  whose  scarp 
and  counterscarp  must  he  as  near  as  possible  to  the  vertical  ; 
guided  however  always  by  the  doctrine  of  slopes,  and  the  de¬ 
gree  required  by  the  kinds  of  earth  used  in  the  construction. 

Let  us  now  suppose  that  we  must  modify  the  primitive  pro¬ 
file  accordingly,  in  order  to  apply  it  to  ground  composed  of 
common  new  earth,  requiring  a  slope  of  a  the  vertical  height. 
The  counterscarp  ab,  must  be  sloped  to  the  §;  hut  the  scarp  cd 
cannot  have  this  slope,  because  it  has  to  support  the  pressure  of 
the  weight  of  the  parapet ;  therefore  its  slope  should  he  45  de¬ 
grees.  This  same  consideration,  and  the  difficulty  of  uniting  in 
one  line  the  foot  of  the  exterior  slope  of  the  parapet  with  the 
side  of  the  scarp,  obliges  us  to  leave  a  moulding  ( bande )  cc'  of 
natural  ground  5  to  10  dicimetres  (20  to  40  inches)  wide,  call¬ 
ed  the  Berme.  The  exterior  slope  of  the  parapet  is  formed  of 
earth  failing  under  an  angle  of  45  degrees.  Lastly,  as  the  breast 
height  must  not  be  sloped  more  than  4  to  5  decimetres  (16  to  20 
inches),  it  is  constructed  of  special  materials,  such  as  fascines, 
or  sods,  Szc.  The  genouillere  is  made  with  still  more  care,  and 
often  with  saucissons.  These  rules  being  established,  it  is  ob¬ 
vious  that  for  every  particular  case  it  will  be  easy  to  draw  the 
plan  of  each  separate  profile. 
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Let  us  place  the  point  g,  the  vertical  projection  of  the  interi¬ 
or  crest  of  the  parapet,  upon  the  perpendicular  gK  ;  make  Kc' 
equal  to  Ky  the  thickness  of  the  parapet  at  th#  summit,  added 
to  the  quantity  cq  (fig.  1)  ;  through  c'  draw  the  slope  c'Z,  cut 
in  q  by  the  plunge  ga  ;  make  mx  equal  to  4  or  5  decimetres 
(10  to  20  inches),  this  will  give  the  breast  height  gx,  &c. : 
then  let  c'c  equal  the  breadth  of  the  Berme  ;  and  draw  the  scarp 
cd  and  counterscarp  ab,  agreeably  to  the  slope  they  should 
have. 

Of  all  the  parts  of  the  profile,  the  interior  crest  of  the  parapet  is  The  interior 

i  •  rii  .  .  i  r  cre-t  of  the  pira- 

the  most  important ;  tor  by  the  position  ot  this  line  the  assail-  pet.  called  the 

,  ,  .  .  .  ,,  ,  .  covering  line,  ov 

ed  party  are  covered  ;  hence  it  is  called  the  covering  line.  It  line  of  ere 

is  over  this  that  the  fires  take  place,  and  by  it  the  quantity  of 

fire  is  calculated  ;  hence  it  is  often  called  the  line  of  fire.  It 

is  by  this  line  that  we  judge  of  the  extent,  capaciousness,  and 

figure  of  works  ;  and  it  should  be  considered  as  the  directrix 

of  the  horizontal  ground  plan. 

An  addition  is  frequently  made  to  the  profile  of  a  small  glacis  or  the  glacis  ia 
a  V p'  in  front  of  the  counterscarp,  that  increases  the  labour,  counterscarp. the 
but  also  increases  the  strength  of  the  intrenchment.  This  ad¬ 
dition  should  only  be  made  when  the  height  gK  is  such,  that 
the  enemy  at  p'  cannot  overlook  the  point  g,  and  thus  obtain 
a  plunging  fire  into  the  parapet.  To  trace  the  glacis,  we  make 
«  V  equal  to  10  or  12  metres  (11  to  131  yards)  and  protract 
the  line  of  fire  g  V  bounding  the  glacis ;  then  make  the  slope 
p'a,  or  p"a  when  it  is  intended  to  have  a  kind  of  berme  a  a' 
of  about  2  to  3  metres  (6§  to  10  feet)  between  the  counterscarp 
and  the  glacis. 

We  will  now  recapitulate  the  names  of  the  several  parts  of  Connected 
the  original  profile,  in  the  order  that  they  are  placed  ;  pro-  ThepTsV/thl 
ceeding  from  the  outside  to  the  interior  of  the  work  we  have:  primitiTe profile 
1st,  the  glacis  and  its  reverse  :  2d,  the  counterscarp:  3d,  the 
scarp  :  4th,  the  berme:  bth,  the  exterior  slope  of  the  parapet:  6th, 
the  plunge  or  superior  slope  of  the  parapet  :  7th,  the  covering 
line  :  8th,  the  breast  height  :  9th,  the  banquette  and  its  slope  : 

10th,  the  terra-plain  or  natural  ground  or  area. 

74.  As  the  original  profile  is  ever  the  result  of  the*  plans  of  .  74  Sever,; 
the  engineer,  necessarily  modified  by  and  subjected  to  certain  (PLATE^i'Isr 
rules  and  conditions,  there  must  of  course  be  various  kinds  of 
profiles  admitted  under  different  circumstances.  Sometimes  it 
is  intended  to  only  oppose  slight  obstacles,  and  to  construct  a 


?56 


75.  The  two  di¬ 
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•Jitch. 


6o  the  position 
of  the  ceDtre  of 
gravity  of  the 
section  of  the 
ditch. 
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work  in  a  few  hours.  Sometimes  it  is  intended  that  the  work 
shall  be  pretty  strong  and  defensible,  but  at  the  same  time 
speedily  executed.  At  others,  it  is  designed  that  it  should 
possess  all  the  properties  required  for  defence.  And  finally, 
there  are  cases  when  neither  iabour  nor  time  are  to  be  spared, 
and  the  intrenchments  are  to  have  greater  elevation  or  relief 
3nd  command  over  the  adjacent  country. 

Plate  XI  shows  the  series  of  four  kinds  of  profiles,  respec¬ 
tively  increasing  in  strength.  The  first  is  to  cover  grand 
guards  established  in  advance  of  the  colour  line  of  camps,  &;c. ; 
they  are  without  ditches,  and  formed  of  earth  thrown  up  from 
the  interior.  The  second  is  for  works  hastily  constructed,  even 
under  fire  of  the  enemy ;  part  of  the  earth  is  taken  from  a 
slight  ditch,  and  part  from  the  interior  ;  the  banquette  is  es¬ 
tablished  upon  the  natural  ground.  The  third  is  the  complete 
profile,  which  we  have  already  described.  Lastly,  the  fourth 
is  for  works  of  importance,  such  as  small  forts,  tetes  de  ponts, 
Sec.  This  last  kind  has  a  rampart  that  increases  the  relief  and 
commanding  properties  of  the  work.  The  tetes  de  ponts  of 
Cassel,  Neuwied,  Stc.  on  the  Rhine,  were  constructed  on  simi¬ 
lar  profiles. 

75.  The  two  dimensions  of  the  ditch  are  yet  undetermined  ; 
because  they  not  only  depend  upon  the  rules  of  defence  and 
the  plan  for  executing  the  work,  but  as  the  excavation  or  earth 
thrown  out  of  the  ditch  is  to  furnish  the  mass  or  quantity  for  the 
embankments,  which  is  known  by  the  formation  of  the  profile, 
this  equalization  cannot  be  established  until  we  know  the  ho¬ 
rizontal  projection  of  the  directrix.  As  we  will  investigate 
this  hereafter,  let  us  suppose  this  projection  to  be  traced  ; 
likewise  the  paths  passed  over  by  the  centres  of  gravity  of  the 
ditch  and  profile  :  let  F  and  P  be  the  respective  measures  of 
these  two  projections  ;  A3  the  surface  of  the  profile,  and  x  and 
y  the  two  dimensions  of  the  ditch  ;  then  we  have  the  equation 
F  xy  —  PA3,  from  which  one  of  the  unknown  quantities  being 
given,  the  other  is  deduced. 

By  supposing  the  position  of  the  centre  of  gravity  of  the 
section  of.the  ditch  to  be  nearly  known,  the  error  is  very  tri¬ 
fling,  and  may  be  corrected  by  a  second  operation. 

Local  circumstances,  the  maxims  ot  defence,  and  the  figure 
of  the  horizontal  projection  of  the  intrenchment,  all  influence 
the  engineer  in  determining  either  dimension  of  the  ditch.  In 
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any  case  the  width  should  not  be  less  than  30  decimetres  (10 
feet;,  nor  the  depth  less  than  20  decimetres  (6|  feet.).  When 
the  ditch  can  be  filled  with  water,  iis  depth  should  be  such  as 
to  allow  ‘20  decimetres  for  the  depth  of  the  water.  When 
ditches  are  overlooked  and  flanked,  it  is  better  to  increase 
their  width  and  lessen  their  depth  ;  but  when  we  cannot  fire 
upon  the  enemy  in  the  ditch,  and  he  may  there  form,  then  the 
depth  must  be  increased  and  the  width  diminished.  On  this  (See  ciairac, 

1  t  Ces  a  ,  Fossae, 

subject,  we  refer  to  those  authors  who  have  treated  it  with  and  St.  Paul.) 
attention,  and  particularly  to  the  writings  of  Cessac  and  St. 

Paul. 

76.  Having  formed  some  idea  of  the  relief  or  vertical  taro-  76  Formofin- 

°  L  _  trenchments  on  a 

jection  of  field  fortification,  by  the  composition  and  delineation  plane, or homon- 

•'  1  tal  projection, 

of  the  primitive  profiles;  it  remains  for  us  to  consider  the  ho-  (Seeciuiae, Ces- 

1  ’  t  sac,  Foissac,  and 

rizontal  projection,  or  the  figure  of  the  line  oj  the  dh  ectrix  on  the  St.  Paul.) 

horizontal  plane,  which  is  supposed  to  be  the  same  as  the  site 

of  the  work.  , 

The  works  used  in  field  intrenchments  are  divided  into  two  Distinction  of 

works,  enclosed 

classes,  each  comprising  many  species.  Their  choice  depends  *"d.,isol<ted :  a1^ 
upon  the  object  to  be  attained  by  the  fortification,  and  on  the 
position  to  which  it  is  adapted  (art.  67).  The  first  class  com¬ 
prehends  works  of  extended  fronts  of  greater  or  less  length,  and 
the  flanks  and  rear  of  which  are  only  covered  by  natural  obsta¬ 
cles  or  dispositions  of  troops.  This  class  of  works  has  the 
generical  appellation  of  lines;  they  are  constructed  on  the 
fronts  of  camps,  on  the  assailable  points  of  positions,  and  in  the 
organization  of  the  defences  of  frontiers. 

The  second  class  comprises  all  works  enclosed  throughout 
their  whole  circumference,  and  which  may  be  used  separately, 
or  in  extended  syslems  by  combining  them  together  They 
consist  of  redans,  fleches,  lunettes,  redoubts,  teles  de  ports,  small 
forts,  field  J'orts,  fyc.  ’Tis  after  studying  these  latter  works, 
that  we  advance  by  insensible  degrees  to  those  important  prin¬ 
ciples  that  lead  to  the  more  complicated  study  of  the  fortifica¬ 
tion  of  fortresses. 

77.  The  term  sustem,  has  been  used  to  designate  the  different  77  Thcsyrtoms 

s  _  of  6eW  lortifica- 

ligures  given  to  the  directrix,  and  with  the  principal  of  which  Min  or  tine* 

we  propose  to  make  the  student  acquainted. 

The  most  simple  figure  that  can  be  given  to  an  extended  in-  f’irst  s.v'tei, 

1  =  ®  .  the  right  line 

trenchment,  is  that  of  a  right  line;  and  it  is  executed  with  the 
least  labour  and  expense. 

vol.  i,  2  K 
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»c-  The  analysis  of  this  system  shows  its  defects  for  defence  :  for 

— ,  the 

fins ’'if"  the  r\*  accor(Jmg  to  t,ie  principles  established  (72),  the  horizontal  pro- 
treochniejita.  jections  of  the  lines  of  lire,  are  perpendicular  to  the  covering 
line  ;  consequently  the  approaches  to  the  intrenchroent  will  be 
only  swept  by  direct  fires  ;  and  as  all  the  parts  oppose  one  uni¬ 
form  resistance,  they  may  be  considered  as  isolated,  for  they 
do  not  reciprocally  protect  each  other,  and  there  does  not  exist 
between  them  any  defensive  relations. 
ti<m of  irhv-ipfes  78-  To  tl'scover  vvhat  figure  of  lines  affords  a  greater  resis- 
fi°u<1retofnfortified  tance  lhan  a  right  lilie>  we  raust,  in  addition  to  the  definition 
luie!  of  a  work  of  fortification,  take  into  view  a  few  principles  of 

tactics  on  the  value  of  musketry  fire  directed  against  attack¬ 
ing  columns  ;  and  thence  deduce  some  general  principles  em¬ 
bracing  the  properties  that  a  fortified,  line  should  possess  in  or¬ 
der  to  fulfil  the  object  of  the  defending  party. 

We  repeat,  that  a  work  of  fortification  is  a  particular  field  of 
battle,  prepared  before  hand,  and  in  which  a  body  of  troops 
may  fight  with  advantage  against  a  very  superior  attacking 
enemy.  An  intrenched  position  is  also  a  great  prepared  field 
of  battle,  in  which  an  army  may  defend  itself,  and  even  fight 
with  advantage  against  a  very  superior  foe. 

’ uisi'rPjS  nto^d"  mus*  aPPbr  t0  musketry  what  we  have  said  with  respect 

net.  jt.i  k  and  to  the  kinds  and  value  of  artillery  fires  ;  paying  attention  to 

cross,  md  rtvfrst  J  1  J  o 

®'es-  (See  “rts-  the  direction  (52)  and  the  intrinsic  value  of  musketry  fires  (35). 

Accordingly  we  will  distinguish  in  their  horizontal  projection  ; 
1st.  The  direct  fires,  which  are  of  least  effect,  for  they  only 
strike  the  front  of  the  enemy  ;  2d.  Flank  and  cross  fires,  of 
greater  effect  than  the  former,  because  they  strike  the  flanks  of 
the  attacking  columns,  which  with  difficulty  sustain  themselves 
against  them  ;  and  combine  their  effects  with  the  direct,  to  pro¬ 
duce  cross  fires,  the  great  effect  of  which  all  experience  proves  ; 
3dly.  Reverse  fires,  which  are  better  than  the  former  kinds,  for 
the  enemy  can  neither  defend  himself  against,  nor  return  them. 
Flanked  dispo-  It  follows  from  these  facts  and  the  position  of  the  line  of  fire 
on  the  directrix,  that  it  is  susceptible  of  such  a  configuration, 
that  the  ground  over  which  the  enemy’s  columns  must  pass,  shall 
be  swept  by  flank,  cross,  and  reverse  fires’  This  is  called  a 
flanked  disposition  This  general  arrangement  has  ever  appear¬ 
ed  so  essential,  that  strictly  the  term  fortified  lines,  has  only 
been  applied  to  those  whose  parts  mutually  support  and  flan!^ 
each  other  within  good  musket  range. 


sitions 
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Fir-t  principle 


From  the  preceding  considerations,  we  deduce  the  following 
general  principles  : 

1st.  All  the  parts  of  a  fortified  line  should  reciprocally  pro-  re  pecti^ 

tect  and  flank  each  other  within  good  musket  range,  established  ing 

at  250  metres  (278  yards).  The  angle  of  defence ,  is  the  re-  The  angle  of 

defence* 

entering  angle  formed  by  two  lines  that  flank  each  other. 

2d.  The  angles  of  defence  should  never  be  acute,  and  should  2d  Princ’Ple  re' 

°  spcctuig  the  ac- 

never  fall  beyond  the  limits  of  90  to  100  degrees.  When  the  gie of  defe.ee. 
angle  of  defence  is  acute  and  less  than  a  right  angle,  the  fires  of 
the  flanking  part  strike  the  flanked  part,  and  are  liable  to  annoy 
the  troops  on  the  defence.  If  this  angle  be  too  great,  there 
will  be  a  space  in  front  of  the  counterscarp  that  will  be  totally 
destitute  of  any  kind  of  fire. 

The  salient  angles  that  form  part  of  the  trace  (ground  plan)  Salient  angled 
«f  a  line,  should  be  of  sufficient  magnitude  to  allow  the  ma¬ 
noeuvring  of  the  cannon  and  troops  ;  besides  proper  solidity  in 
*he  construction,  requires  that  these  angles  be  not  too  acute. 

3d.  The  salient  angles  should  not  be  less  than  60  degrees.  3d  Principle  re 
°  °  spectmg  the  me  a* 

4th.  The  ground  of  the  intrenchments  should  be  properly  ^ea"5ie'he  Sllli' 
prepared  for  the  manoeuvres  of  defence  or  retreat.  As  the  third  Principle  of 

*  i  the  deience  »>y 

means  of  defence  are  the  bayonets  of  the  infantry  and  the  *woi'd  and 

_  J  bayonet. 

9words  of  the  cavalry,  we  perceive  the  importance  of  properly 

disposing  the  ground  in  rear  of  the  intrenchments,  in  order 

that  the  manoeuvres  may  be  performed  without  restraint ;  the 

case  of  a  forced  retreat  should  also  be  pro-’ided  for. 

It  is  a  settled  principle  and  founded  on  experience,  that  a  de-  Secondary  in* 

.  treatment-,  or 

fence  can  only  be  vigorous  and  obstinate  in  proportion  as  the  re-iouhtsin  rear, 
J  °  .  .  to  sustain  the 

troops  are  convinced  oi  their  means  of  rallying  in  rear,  or  re-  courage  andcon- 

fidence  of  the 

treating  with  safety.  This  shows  that  we  must  construct  in  troops,  and  cover 

....  ,  .  a  retreat. 

rear  of  the  intrenchments,  or  inside  the  terre-plein,  enclosed 
works,  secondary  dispositions,  and  redoubts,  that  will  afford 
this  necessary  assurance  to  the  troops. 

5th.  Secondary  intrenchments  must  be  made  behind  the  5th  Principle  of 
principal  intrenchments,  and  redoubts  inside  the  enclosed  sitioo^Vo  cover 
works ;  to  secure  offensive  returns,  cover  the  rallying  of  the  retreat 'IyiDS’  M 
troops  or  a  retreat,  or  secure  an  honourable  capitulation. 

6th.  Lastly,  we  will  establish  this  principle:  that  the  d  is-  6th.  Principle  of 

J  i  r  the  relation  or 

play  or  extent  of  the  front,  and  the  numerical  force  of  the  de-  ra'io  "'a'  should 
r  J  exi«t  between  the 

fending  troops,  should  be  in  such  ratio  to  each  other  as  is  pre-  of  the 

r  front,  an  t  the  (in¬ 
scribed  by  the  rules  of  defence  dependent  on  minute  tactics.  men  ai  for  es  or 
J  >  r  the  defendants 

Oblique  fires  over  the  covering  line  are  not  calculated  by  cn  u’ation  cf 
*  ®  J  eblique  fires. 
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79.  System 
angular  lines. 


th is  line,  but  by  the  perpendicular  included  between  tbe  ex¬ 
treme  lines  of  fire. 

of  79.  By  applying  the  preceding  principles  to  discover  the 
general  figure  of  lines,  we  see  at  once  that  their  figure  should 
be  angular  ;  opposing  to  the  enemy  salient  angles  with  re-en¬ 
tering  parts.  By  this  general  form,  we  obtain  two  great  ad¬ 
vantages  :  first,  we  have  cross  and  flank  fires  ;  second,  many 
parts  are  re-entering  and  less  assailable,  by  reason  of  tbe  quan¬ 
tities  of  flank,  cross,  and  reverse  fires  that  defend  the  approaches 
to  them. 

There  are  four  kinds  of  elements  or  figures  used  in  the  trace 
of  aoguiar  lines.  (groun(]  plan)  of  flanked  and  angular  1  ines  ;  the  straight  line, 
the  redan ,  the  bastion,  and  the  mitre  or  priest's  cap  ( bonnet  de 
prStre)  or  swallow’s  tail  ( queue  d'hironde). 

The  redan,  con-  Any  salient  figure  opposing;  a  point  towards  the  enemy,  is 

sidered  as  the  J  “  r  r  °  1  J 

eier.  ent  of  t:.e  called  a  redan,  and  is  composed  of  a  flanked  angle,  two  faces, 

anmlar  systems:  '  '  ° 

its  pr..pertie  an  t  ani|  a  gorge  or  line  connecting  the  extremities  of  the  two  faces  : 

delect, :  its  ■  om-  ^  °  ° 

iron  dimensions  the  line  jTiTi  which  cuts  the  salient  angle  into  two  equal  parts, 
*>■)  is  called  the  captal.  The  chief  property  of  the  redan,  is  the 

substitution  in  lieu  of  the  direct  fire  of  the  gorge  BC,  two  co¬ 
lumns  of  flank  fires  JIBge  and  ACdj :  but  there  is  on  the  capital 
mn,  a  sector  eAd  totally  undefended  by  fire;  this  sector  is 
great  in  proportion  as  tbe  angle  is  acute,  and  small  in  propor¬ 
tion  as  the  angle  is  great.  The  trace  of  the  common  redan  is 
made  by  allowing  about  30  metres  (33  yards)  for  each  demi- 
gorge,  and  44  metres  (49  yards)  for  the  capital  ;  this  will  make 
the  faces  53  metres  (59  yards),  and  the  flanked  angle  about 
6b  degrees. 

The  bastion  is  a  large  redan  MAP,  the  faces  of  which  are 
•broken  ( brises )  at  about  |  of  their  length,  to  form  the  flanks  CE 
and  BD  which  have  peculiar  properties.  The  angles  C  and  B 
are  called  the  shoulder  angles  (/cs  angles  d'epaule ).  This 
figure  gives  four  columns  of  fire,  FB,  GC ,  oD  and  A  E ;  but 
it  has  also  three  sectors  of  a  circle  before  the  three  angles 
.3,  B,  and  C,  destitute  of  fire.  The  trace  of  this  figure  in  every 
case,  is  made  by  allowing  60  to  70  metres  (67  to  79  yards)  for 
the  faces,  and  35  to  40  metres  (39  to  45  yards)  for  the  flanks  ; 
the  flanked  angle  must  always  exceed  60  degrees. 

The  bonnet  de  q  he  priest's  cap  (bonnet  de  pretre )  or  mitre,  is  a  large  work 
pretre  or  priest's  1  „  .  ,  ■  , 

cap  (Fig.  a )  likewise  derived  from  tbe  redan,  with  a  gorge  ot  about  loO 
metres  (163  yards),  and  the  faces  of  which  are  terminated 


The  bastion. 

(Fig.  7 ) 


AND  FORTIFICATION. 


261 


Chap.  II.] 

about  100  metres  (111  yards)  from  the  gorge  by  the  parallel 
front  CE.  From  the  front,  the  quantity  MD  is  taken  upon  the 
capital,  so  that  on  drawing  the  lines  CD  and  ED,  the  angle  of 
defence  CDE  is  about  loO  degrees. 

The  Jleche  (arrow)  is  nothing  more  than  a  small  detached  and  Thefleche. 
isolated  redan,  that  is  used  in  the  dispositions  of  lines  and  other 
systems  for  a  particular  purpose. 

The  lunette  (small  half  moon)  is  a  small  detached  isolated  Thelunett^ 
bastion,  which,  like  the  JUche,  is  used  in  systems  for  certain 
purposes. 

Since  the  period  that  the  Princes  of  Orange  and  Nassau  re¬ 
vived  the  true  principles  of  war,  it  has  been  customary  in  plan¬ 
ning  field  intrenchments  to  break  the  straight  line  into  redans, 
supported  by  small  forts  placed  at  proper  distances.  In  the 
time  of  Turenne,  Conde,  Montecuculi,  &c.  this  method  was 
constantly  observed,  and  Marshal  Vauban  only  added  more 
simplicity  and  regularity  to  the  tracing  of  lines;  for  long  be¬ 
fore  the  time  of  this  celebrated  engineer,  redans  and  small 
forts  were  used  in  the  construction  of  intrenchments.  Vauban, 
in  this  respect,  did  not  improve  fortification  ;  for  the  only  trace 
of  redans  that  he  used,  is  full  of  errors  and  defects. 

The  trace  of  the  line  with  redans  and  straight  curtains  (courtines),  First  angular 
consists  in  describing  on  the  right  line,  at  proper  distances  from  withemred»nsL'and 
each  other,  redans  A  and  B  which  intercept  its  direction  ;  the  ('plate' xi?6g- 
straight  lines  that  connect  the  redans,  are  called  curtains.  In  9  * 
this  trace  the  faces  of  the  redans  afford  columns  of  flank  fires 
crossing  those  of  the  curtains,  and  each  other;  their  fire  also 
crosses  the  capitals  of  the  adjacent  redans.  Vauban  placed 
his  redans  210  metres  (268  yards)  distant  apart  from  capital 
to  capital.  >*■ 

The  line  ad,  drawn  from  the  salient  angle  to  the  angle, m'ade  Examination q: 
by  the  face  of  the  redan  and  curtain,  is  called  the  line  of  defence. this  s^,tem 
This  line  in  the  old  system  is  about  220  metres  (245  yards),  ?  t} 
and  the  angle  of  defence  exceeds  113  degrees.  To  at  once 
examine  this  system  and  discover  its  advantages  and  defects, 
we  need  only  draw  from  the  curtain  and  the  faces  of  the  ad¬ 
joining  redans,  the  extreme  lines  of  fire,  Cq,  dl,  dh,  for  the  redan 
B  :  and  aq,  bq',  hr,  for  the  redan  A. 

Its  obvious  properties,  are  ;  1st,  there  is  in  front  of  the  cur¬ 
tain  a  triple  cross  fire,  making  this  re-entering  part  the  strong- 
<*«t ;  this  will  induce  the  ccdumns  of  attack  to  direct  themselves 
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against  the  capitals  of  the  redans  ;  nevertheless  it  must  be  ob-' 
served,  that  on  the  inner  side  of  the  extreme  lines  of  fire  there 
is  a  triangular  space  bkd,  of  which  the  curtain  is  the  base,  that 
is  only  swept  by  direct  fires  :  2d,  that  the  lines  of  fire  of  the 
redans  cross  on  the  capitals,  but  at  a  distance  of  96  metres 
(108  yards)  from  the  salient  angle  :  3d,  that  all  the  parts  flank 
each  other. 

its  defect*.  The  defects  of  this  system  are  very  great ;  1st,  the  dimen¬ 
sions  of  the  redans  and  the  arc  measuring  the  salient  angle,  are 
too  small  ;  whence  it  follows,  that  the  columns  of  flank  fires 
are  very  narrow,  that  the  projection  of  the  redans  beyond  the 
curtain  is  too  little,  and  that  the  manoeuvres  of  the  artillery  and 
infantry  in  the  redans  are  very  confined  :  2d,  the  redans  are 
too  far  apart ;  this  leaves  a  mean  space  of  about  HO  metres  (90 
yards)  in  front  of  the  salient  angle  that  is  not  defended  by 
either  flank  or  direct  fires,  because  the  angle  of  defence  ex¬ 
ceeds  100  degrees  :  3d,  the  lines  of  delence  are  too  long,  and 
the  fire  is  not  effectual  upon  the  capitals ;  this  is  the  most  im- 
Conseqnences  portant  defect :  dth,  no  part  of  the  ditch  is  flanked  or  over¬ 
looked.  It  follows  from  these  defects,  that  the  columns  of  at¬ 
tack  by  moving  with  small  fronts  against  the  capitals,  will 
sustain  no  injury  from  the  fire  till  they  arrive  at  the  intersec¬ 
tion  of  the  capital  with  the  line  of  fire  from  the  summits  of  the 

salient  angles  ;  in  passing  this  boundary  they  enter  upon  the 

space  swept  by  the  flank  fires,  to  which  they  cease  to  be  ex¬ 
posed  on  approaching  the  counterscarp  ;  this  they  may  gain 
without  danger,  and  descend  into  the  ditch,  which  is  quite  be¬ 
low  the  plane  of  fire  and  totally  undefended, 
ijefiuctioa  re-  Wt  must  conclude,  that  the  old  system  of  lines  with  redam 

nreoftbis system  js  not  founded  on  correct  principles,  and  should  not  be  em¬ 

ployed  without  being  corrected  and  divested  of  its  principal 
defects.  It  is  astonishing  that  Vauban  should  have  constantly 
used  it,  without  perceiving  the  weakness  that  is  inherent  in  the 
arrangement  of  all  its  parts. 

Correction  c.f  The  engineers  who  constructed  field  works  after  ^  auban, 
merely01  bringing  soon  percfiv  the  necessity  of  correcting  the  trace  of  the  line 
«e  Op’b™)6*'"  with  redans;  they  brought  the  redans  nearer  to  each  other, 
placing  the  capitals  180  metres  (200  yards)  apart.  By  this 
simple  alteration  the  system  became  much  stronger.  Accor¬ 
dingly,  by  moving  the  redan  A  to  E,  we  find  :  1st,  that  the  an¬ 
gle  of  defence  is  a  little  reduced,  being  about  108  degrees  ;  2d  . 
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that  the  mean  portion  of  the  capital  destitute  of  fire,  does  not 
now  exceed  40  metres  (45  yards)  :  3d,  that  the  lines  ol  fire  cross 
each  other  with  effect  upon  the  capitals.  Yet  it  has  still  great 
defects:  1st,  the  enemy  may  gain  without  danger  the  salient 
parts,  whose  faces  are  not  scoured  by  any  fires  ;  2d,  the  ditches 
are  not  defended  ;  3d,  the  inside  of  the  redan  is  too  confined  ; 

4th,  the  re-entering  formed  by  the  curtain,  is  not  sufficiently 
great  or  retired. 

To  construct  a  system  of  redans  more  perfect  than  the  pre-  Subsequent  pot- 
J  11  rections  oi  n$ 

ceding,  we  may  follow  the  trace  of  fig.  10,  in  which  the  redans  method,  by  m- 

J  °  creasing  the  di- 

are  160  metres  (178  yards)  apart,  from  capital  to  capital,  and  memious^of  the 
their  dimensions  are  increased.  The  demi-gorges  are  40  me¬ 
tres  (45  yards),  the  capital  55  (62  yards),  and  the  salient  angle 
a  out  70  degrees.  If  now  from  the  summits  of  the  salient  an¬ 
gles  we  draw  the  perpendiculars  af  and  dc  to  the  faces  of  the 
redans,  and  draw  the  curtain  cf,  we  have  the  system  acfd 
which  has  fewer  defects  than  the  preceding:  1st,  the  parts 
fe,  be,  of  the  faces,  will  furnish  good  cross  fires  on  the  parts 
av  of  the  capitals  that  were  before  undefended  ;  and  by  slight¬ 
ly  obliquing  the  fires,  they  will  take  part  of  the  salient  in  re¬ 
verse;  2d,  the  interior  of  the  redan  is  larger  and  more  fa¬ 
vourable  for  the  necessary  manceuvres  ;  and  the  redoubts  R  may¬ 
be  constructed  in  them  ;  3d,  the  curtain  and  the  re-entering 
are  more  retired  ;  but  the  faces  of  the  redans  and  the  ditches, 
are  still  without  defence.  To  remove  these  defects,  modify  or 
break  the  curtain  towards  the  exterior  into  the  form  of  the  re¬ 
dan  ctf,  the  fire  of  which  will  take  in  flank  the  approaches  to 
the  faces,  and  scour  the  advanced  part  of  the  ditches  axy  :  xy 
being  the  intersection  of  the  plunge  of  the  parapet  with  the.  bot¬ 
tom  of  the  ditch. 


As  every  salient  angle  produces  a  sector  on  the  capital  des-  Rounding  of  the 
titute  of  direct  fires,  the  covering  line  is  rounded  by  a  curve  forming au«%a^ 
tangential  to  the  two  faces,  or  a  flat  front  ( pan  coupe )  is  given 
to  the  angle.  This  enables  us  to  post  in  the  salient  angle  10 
or  12  infantry,  or  to  advantageously  occupy  it  with  pieces  of 
artillery  ;  one  of  which,  stationed  on  the  capital,  will  sweep 
the  attacking  column  from  front  to  rear. 

In  the  system  ot  redaus  with  curtains  thrown  forward,  the  Second  »yS. 

redans  are  not  in  defensive  relation  so  far  as  regards  musketry  ;  'reLs.^nd  cur- 

but  they  are  defended  by  the  branches  of  the  broken  curtain.  ‘‘T'swan 

Consequently  we  may  place  the  capitals  as  much  as  300  me-  IiEatexi  fi¬ 
ll)' 
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tres  (335  yards)  distant  from  each  other.  In  this  case  the  line 
of  fire  dg  from  the  middle  of  the  half  curtain,  will  not  exceed 
200  metres  (222  yards).  The  distance  from  the  gorge  line  to 
the  front  line,  should  be  about  00  metres  (68  yardsj,  so  that  the 
angle  of  defence  abd  will  not  exceed  100  degrees. 

The  system  of  great  tenailles  is  traced  between  two  fronts 
i  distant  about  70  metres  (78  yards),  and  is  composed  of  large 
and  nearly  right  angled  redans,  so  connected  together  that  the 
angle  of  defence  abc  does  not  exceed  100  degrees,  and  the  ex¬ 
treme  line  of  fire  ag  is  not  greater  t)ian  320  metres  (356  yards). 
There  is  great  analogy  between  the  system  of  swallow-tails 
(queue  d'hironde),  and  of  great  tenailles  ;  the  latter  is  only  a 
slight  modification  of  the  former,  and  they  both  have  nearly 
the  same  advantages  and  defects  :  1st.  in  both  methods  the  ap¬ 
proaches  to  the  counterscarp  and  the  capitals  are  scoured  by 
flank  and  cross  fires  that  take  effect  to  the  very  edge  of  the 
counterscarp ;  but  here  the  second  method  is  more  perfect  than 
the  first  :  2d,  the  parts  of  the  ditch  in  front  of  the  salient  angles 
are  flanked,  and  more  so  in  the  method  of  tenailles,  than  in  the 
other.  If  we  examine  the  defects,  we  will  find;  1st,  that  the 
enemy  may  easily  batter  in  ricochet  all  the  faces  and  parts  of 
either  method,  and  that  this  defect  is  greater  in  the  tenaille, 
than  in  the  other;  2d,  that  great  part  of  the  ditch  is  undefend¬ 
ed;  3d,  that  both  methods  present  many  assailable  salient 
points  ;  and  that  on  a  line  of  600  metres  (670  yards)  the  me¬ 
thod  of  swallow-tails  presents  five,  whilst  the  second  only  offers 
three  ;  4th,  that  they  both  are  very  defective  in  not  having  the 
re-entering  parts  sufficiently  retired  ;  for  these  are  really  not 
much  less  assailable  than  the  salient  parts. 

These  methods  do  not  seem  to  deserve  much  confidence,  and 
are  inferior  in  strength  to  the  method  of  the  redans,  corrected 
as  we  have  explained. 

Lines  in  cremailltre  (serrated)  approach  much  nearer  to  the 
right  line,  in  the  place  of  which  they  are  subslituted  with  great 
advantage  under  many  circumstances.  They  are  drawn  between 
two  front  lines  distant  apart  only  2.5  to  30  metres  (28  to  33  yards), 
and  on  which  the  capitals  are  placed  distant  from  each  otherabout 
110  metres  (123  yards);  the  outer  points  are  connected  with 
the  inner  by  very  oblique  lines,  which  form  the  branches  of  tbe 
cremailleres  and  have  the  same  direction  as  the  flank  fires  that 
are  to  be  obtained.  Then  from  the  outer  points  perpendiculars 
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arc  drawn  to  the  inner  branches  and  form  the  crotchets,  whose 
fires  flank  the  approaches  of  the  counterscarp  and  part  of  the 
ditch  of  the  branch. 

It  is  plain  that  this  method  is  superior  to  that  of  the  right  Examination *f 
r  .  ,  1  .  .  J  , .  ..  .  ttis  metho*. 

line  ;  for  from  the  distance  of  the  capitals  and  disposition  ot 

the  crotchets,  the  approaches  are  in  every  part  flanked,  and 

the  counterscarp  scoured,  by  a  column  of  fire  more  than  GO 

metres  (68  yards)  in  depth ;  and  as  the  plane  of  fire  from  the 

crotchet  sweeps  the  bottom  of  the  ditch  of  the  next  branch  at 

a  given  distance  ax  from  the  salient,  this  part  of  the  ditch  is 

defended.  But  this  method,  like  that  of  the  right  line,  has  the 

defect  of  having  no  re-entering  parts,  and  of  being  equally 

assailable  at  all  points.  It  has  also  the  defect  common  to  all 

the  other  methods  with  long  branches,  of  exposing  to  ricochet 

fires  long  parallel  lines  that  may  be  easily  enfiladed  and  taken 

in  reverse. 

This  method  mav  be  used  with  advantage  when  it  is  neces-  Use  of  ibis  m«- 
sary  to  intrench  very  near  the  bank  of  a  stream  or  edge  of  a 
declivity,  and  particularly  in  cases  where  the  ground  slopes 
from  the  tops  of  hills  down  into  valleys  ;  this  is  a  case  in  irre¬ 
gular  fortification,  that  precludes  the  enemy  from  seizing  the 
prolongations  of  the  branches :  finally,  it  may  be  used  in  the 
arrangement  of  the  trace  of  complex  lines. - 

In  all  the  systems  whose  horizontal  projections  we  have  de-  observations  on 
scribed,  we  observe  one  common  defect, — That  the  ditches  are  the  ditches,  and 
not  defended.  This  defect  results  from  the  relief  or  height  of  giea^6  dead 
the  works,  and  from  the  nature  of  the  weapons.  Beneath  the 
plane  of  fire  which  passes  over  the  covering  line  and  superior 
slope  of  the  parapet,  there  is  included  an  undefended  space 
comprehending  the  whole  or  great  part  of  the  ditch.  Conse¬ 
quently  no  sooner  has  the  assailant  descended  into  the  ditch, 
than  he  is  sheltered  from  the  fire  ;  and  he  may  there  form  to 
attack  the  scarp,  &c.  In  the  preceding  angular  systems,  all 
the  re-entering  angles  are  dead ;  that  is,  totally  destitute  of 
fire. 

It  was  natural  to  try  to  discover  a  system  of  lines  exempt  Fifth  system, 
from  the  defects  of  those  precedingly  described,  and  that  would  B“Uo"eJ  line* 
possess  the  essential  property  of  having  the  ditch  flanked  and 
defended  throughout  its  whole  extent.  These  conditions  are 
fully  attained  by  the  system  of  bastioned  lines. 
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Connected  las-  Iii  the  same  manner  that  we  connected  two  redans  by  a  cur- 
continue d* °?e7 e n*  tain,  we  may  connect  two  bastions  to  form  a  continued  defen- 
or  *he°ba!ti'oned  sive  front.  Let  us  suppose  ;  1st,  that  the  distance  of  the  capi- 
on..  <>„.  u.j  0p  bastions  be  such,  that  the  flank  fires  on  the  capitals  arc 

effective  ;  2d,  that  these  fires  directly  enfilade  and  scour  the 
face  of  the  collateral  bastion  ;  3d,  that  the  interior  of  the  bas¬ 
tion  is  spacious,  and  convenient  for  manoeuvres.  Agreeably  to 
these  essential  conditions,  which  the  trace  should  realize,  the 
faces  of  the  bastions  will  tend  to  meet  the  summit  of  the  re¬ 
entering  angle  formed  by  the  curtain  and  the  flank. 

The  salient  angle  formed  by  the  faces  of  the  bastion,  is  the 
lastioned Jtanked  angle  geo. 

The  angle  formed  by  the  face  and  the  flank,  is  called  tin 
angle  of  the  shoulder  cgh. 

The  line  connecting  the  two  bastions,  is  the  curtain  fh. 

The  angle  formed  by  the  curtain  and  the  flank,  is  called  the 
flank  angle  ghf. 

The  prolongation  of  the  face  to  the  flank  angle,  is  the  line  of 
defence  cf. 

The  angle  made  by  the  flank  and  line  of  defence,  is  called 
the  angle  of  defence  efc. 

The  line  joining  the  two  flanked  angles,  is  called  the  exterio- 
front  ac. 

Length  of  the  As  the  line  of  defence  should  not  exceed  130  metres  (200 
yards),  it  follows  that  the  exterior  front  should  be  included  be¬ 
tween  the  limits  of  200  to  250  metres  (225  to  280  yards). 

The  trace  of  the  bastioned  front  is  very  simple,  and  is  drawn 
by  the  perpendicular  bd,  which  is  made  equal  to  }  or  £  of  the 
front:  the  point  d  marks  the  direction  of  the  two  lines  of  de¬ 
fence.  On  these  60  to  70  metres  (67  to  78  yards)  are  taken 
for  the  length  of  the  faces  ;  from  the  shoulder  angle  thus  found, 
the  flanks  are  drawn  square  on  the  line  of  defence,  and  thus 
th e  flunks  and  curtain  are  determined. 

Trare  of  the  The  ditches  are,  as  in  the  other  systems,  traced  parallel  to 

ditches;  their  J  r 

the  directrix.  By  observing  the  plunge  of  the  parapets  of  the 
flanks  gh  and  ef,  which  intersect  each  other  below  the  line  bd 
drawn  through  the  centre  of  the  bottom  of  the  ditch  of  the  cur¬ 
tain,  or  at  this  very  line,  we  find  that  the  flanks  overlook 
and  command  the  whole  extent  of  the  ditch,  except  the  part 
masked  by  the  reverse  of  the  counterscarp  n.  To  remedy 
this  defect,  we  must  lessen  and  conduct  this  counterscarp  in  ?. 


exterior  front 


Tra-6  of  the 
bastioned  front 


defence. 
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lengthened  slope  towards  the  opposite  flank,  or  at  least  towards 
the  part  corresponding  with  the  prolongation  of  the  ditch  of  the 
face. 

To  examine  this  system,  let  us  draw  through  the  flanked  and  Examination  of 

J  °  ttie  ba3ti«ned 

shoulder  angles  the  extreme  lines  of  fire,  and  we  will  find  ;  3xstRm' 

1st,  that  the  fire  from  the  flanks  upon  the  capitals  and  ap¬ 
proaches  of  the  counterscarp,  are  very  effective,  but  of  little 
extent ;  that  the  fires  of  the  faces  cannot  effectively  cross  on 
these  capitals,  and  must  only  be  considered  as  direct  fires. 

Accordingly  the  capitals  are  badly  defended  in  front  of  the 
counterscarp:  2d,  that  the  ditches  are  well  defended  through¬ 
out  their  whole  extent,  and  do  not  afford  any  cover  under  which 
the  assailants  may  make  dispositions  to  storm  the  scarp  :  3d, 
that  the  system  affords  re-entering  parts  that  are  very  strong, 
and  difficult  to  assault :  4th,  that  the  salient  parts  are  sufficient¬ 
ly  wide  to  allow  for  the  artillery  and  infantry  manceuvres. 

The  ouly  essential  defect  that  we  have  discovered,  proceeds  improvement  by 
fiom  the  shoulder  angles  producing  sectors  destitute  of  fires  tafu^ifto16  two 
upon  the— capitals.  This  may  be  remedied  by  breaking  the  rarU 
curtain  into  two  parts,  so  that  the  half  curtains and  hk  will 
fire  on  the  capitals  ;  but  in  this  case  the  ditch  of  the  curtains 
would  not  be  flanked,  and  the  flank  angles  would  be  dead. 

SO.  Lines  in  which  many  kinds  of  elements  or  figures  are  so.  Continuous 
used,  are  called  combined  or  complex  lines ;  they  are  combined  Lincs- 

in  the  most  advantageous  manner,  and  selected  according  to  the 
ground. 

The  first  complex  system  of  which  we  will  speak,  is  that  of  First  system  of 
a  right  line  hastily  intrenched  and  subsequently  covered  by  de-  upright  lin’eTo^ 
tached  bastions.  This  species  of  trace  is  advantageous  when  c<trs^umiselacl1’ 
we  can  inundate  the  ditches  of  the  rectilinear  intrenchments  with  is.)‘ATK  XI' 
water.  Care  must  be  taken  to  cover  the  bridges  with  small 
palisaded  redoubts. 

The  second  system  of  complex  lines  that  we  will  take  for  an  Second  System 
example,  is  composed  of  great  bastions  or  bonnets  de  pretre  B,  B,  £rC°imsUon«n8or 
distant  from  each  other  about  800  metres  (nearly  900  yards), 
and  connected  by  curtains  broken  into  cremaillere.  The  cen-  i3)ATEXI  fis‘ 
tre  of  the  front  is  occupied  by  a  great  tenaille  A,  towards  which 
the  branches  of  the  cremaillere  converge.  In  this  system  the  bas¬ 
tions,  or  bonnets  de  pretre,  arc  the  principal  works,  and  should 
project  far  in  advance  of  the  cremaillere^,  so  as  to  oblige 
the  enemy  to  direct  his  attacks  against  these  salient  parts 
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which  must  flank  and  take  in  reverse  the  collateral  parts,  by 
which  they  in  return  are  flanked  ;  and  these  should  be  so  arm¬ 
ed  and  prepared,  as  to  sustain  the  part  that  they  are  intended 
to  maintain  in  the  system. 

Bastions  of  great  dimensions  seem  preferable  to  the  bonnets 
de  pretre ,  because  the  flanked  angle  is  not  solely  dependent  on 
its  own  strength  after  the  enemy  has  reached  the  counterscarp 
and  leaped  into  the  ditch  ;  this  is  the  case  with  the  re-entering 
part  of  the  bonnet  de  pretre,  which  is  only  protected  by  its  own 
strength. 

We  will  see  in  the  conclusion,  that  we  may  use  the  elements 


8).  M.nner  of 
Contis  ting  one 
directrix  with 
another  in  the 
tra  e  of  line;, 
whether  the  an 
gle  he  i-aiient  or 
re  entering. 


Of  the  re-en¬ 
tering  aDglcs 


Salient  angles, 
formed  by  chan¬ 
ges  ol  dire  ion 
in  the  trac£  of 
connected  ines. 
(PLATE  XI  fig 
iC,  17  and  18.) 


of  continuous  lines  as  detached  or  isolated  works,  so  as  to  occu¬ 
py  positions  by  systems  with  intervals,  which  are  frequently 
preferable  to  a  continued  or  connected  system. 

81.  When  the  base  line  on  which  a  simple  or  complex  sys¬ 
tem  is  traced  changes  its  direction,  it  produces  salient  or  re-en¬ 
tering  angles  in  the  defensive  polygon  requiring  particular  at¬ 
tention  Whenever  the  change  of  direction  forms  a  re-entering 
angle,  the  general  disposition  is  favourable  to  the  defence  ;  and 
if  the  angle  be  a  right  angle,  it  is  defended  by  the  mere  trace, 
and  it  is  only  requisite  to  profiled.  If  the  angle  he  obtuse,  it 
must  be  corrected  by  establishing  upon  it  a  redan  with  faces 
perpendicular  to  the  branches.  And  if  the  angle  he  acute,  it  is 
hardly  possible  to  suppose  that  the  enemy  will  attempt  to  rush 
between  two  fires  ;  hut  if  a  rectification  be  desirable,  it  is  suffi¬ 
ciently  effected  by  breaking  the  summit  of  the  angle  into  a 
right  line,  to  afford  direct  fires  ;  or  place  upon  it  a  redan,  as  in 
the  case  of  an  obtuse  angle. 

Changes  of  direction  in  the  general  trace  that  produce  salient 
angles,  are  weak  points  that  the  enemy  will  select  for  his  at¬ 
tack  ;  because  he  can  reach  them  more  easily,  and  their  de¬ 
fence  from  the  collateral  parts  diminishes  in  proportion  to  the 
acuteness  of  the  angle.  It  is  therefore  necessary  to  make  dis¬ 
positions  on  these  salient  points,  to  obviate  their  weakness.  As 
the  salient  angle,  however  small  it  may  be,  is  from  its  nature 
weak,  and  the  defects  or  disadvantages  of  it  are  felt  in  propor¬ 


tion  as  the  angle  is  less  obtuse,  we  must  not  increase  these  detects 

by  any  dispositions  in  front  of  it  presenting  a  more  acute  angle. 

When  the  an-  When  the  angle  A  is  obtuse,  it  may  be  retained  and  defended 

He/'0  tuse  (6fr-  by  the  two  lateral  dispositions  B,  B',  projecting  very  far  out  and 

When  the  an-  flanking  the  ditches.  If  the  angle  be  nearly  a  right  angle,  we 
gle  is  a  right  an¬ 
gle.  (fig.  17.) 
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may  take  its  summit  for  the  flanked  angle  of  a  bastion,  defend¬ 
ed  by  two  collateral  half  bastions  B,  B',  advanced  in  front  of 
the  base  lines  AX,  AX'.  If  it  be  found  that  the  bastions  B,  B', 
do  not  sufficiently  defend  the  capital  of  the  bastion  A,  there  may 
be  constructed  in  front  of  the  curtains  the  two  redans  or  fleches 
F,  F',  the  fires  of  which  will  be  very  effective. 

The  acute  an^le  is  the  most  disadvantageous,  and  it  requires  when  tie  an- 

*  gle  is  acute  (ijv 

more  labour  to  fortify  it.  The  two  bases  AX,  AX',  form  the  is.) 
acute  angle  A  of  about  60  to  80  degrees  ;  this  point  must  be 
considered  as  the  summit  of  a  detached  lunette,  having  its  faces 
on  the  directions  AX ,  AX' ;  then  take  on  these  bases  the  quan¬ 
tities  Aa,  Ab,  of  about  120  metres  (135  yards),  draw  the  right 
line  ab  and  the  two  new  capitals  fe,  dc,  and  on  these  take  the 
quantities  bo'  and  ao  of  about  40  metres  (45  yards)  ;  on  oo',  as 
the  exterior  side,  construct  a  bastioned  front,  the  faces  of  whose 
half  bastions  will  flank  the  faces  and  capital  of  the  lunette  A. 

It  it  be  not  contemplated  to  incur  so  much  labour,  we  may  take 
up  with  the  figure  orAr'o1. 

82.  In  all  defensive  dispositions  it  is  indispensable  to  make  82  The  outlets 

,,  ,  that  mu  t  be  made 

through  the  intrenchments  passages  or  outlets  to  communicate  a,ong  the  extent 
with  the  exterior,  for  the  purpose  of  establishing  guards  and  lines- 
outposts  (7es  relations  de  surveillance) ,  and  bring  supplies  into 
the  camp.  Most  generally  such  communications  have  been 
considered  for  these  purposes  only  ;  but  they  may  be  made  use 
of  for  much  more  important  objects,  if  disposed  in  relation  with 
the  movements  that  the  assailed  should  make  to  the  exterior, 
to  act  against  the  attacking  columns  already  shaken  by  destruc¬ 
tive  fires.  Such  a  sortie,  made  with  great  skill  and  fury,  will 
almost  always  result  in  victory.  Accordingly,  by  means  of 
outlets  sufficiently  numerous  and  wide,  the  defending  party  may 
quit  his  intrenchments  as  we  abandon  a  defensive  for  an  offen¬ 
sive  weapon,  and  assume  the  offensive  outside.  If  they  be  re¬ 
pulsed,  and  know  how  to  manoeuvre,  their  retreat  to  behind  the 
intrenchments  is  secured  ;  and  they  may  there  continue  the  com¬ 
bat  in  a  defensive  attitude. 

It  follows  from  these  considerations,  that  the  outlets  made  .Rules  for  tbf 
across  intrenchments  should  be  very  numerous  and  suffi-  pUclngofoutietT 
ciently  wide  for  the  passage  of  columns  and  cannon  ;  that  they 
should  be  situated  on  the  most  re-entering  parts  ;  and  lastly, 
that  they  should  be  masked  from  the  sight  of  the  enemy,  and 
sheltered  from  his  batteries. 
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manner  of  dosing 
the  outlets 


Placing  the  out¬ 
lets  in  the  diirer- 
cnt  systems 


Bribes  to  cros 
1  ne  ditches. 
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This  general  rule  shows,  that  the  placing  of  outlets  in  in- 
Irenclmients  is  various  in  each  system,  as  well  as  the  figure  of 
the  detached  works  wherewith  they  are  covered. 

The  breadth  of  each  outlet  or  passage,  should  be  at  least  4 
metres  (4£  yards)  ;  frequently  two  passages  are  joined  together 
to  make  one  of  8  metres  (!)  yards)  wide.  These  openings  are 
closed  by  short  palisades ,  barriers ,  or  chevauz  dejrisc ;  these 
we  will  describe  hereafter. 

In  the  system  of  redans,  one  outlet  (either  single  or  double) 
is.  generally  made  in  the  middle  of  the  curtain,  and  covered  by 
a  redan  called  a  deini-lune  or  half  moon,  between  the  extreme 
of  the  faces  of  which  and  the  counterscarp,  there  is  an  interval 
of  12  to  15  metres  (13£  to  16£  yards)  for  the  troops  tc  de- 
bouche  through.  If  it  be  necessary  to  have  two  passages  on 
each  front,  they  may  be  placed  at  §  of  the  curtain,  covered 
each  by  a  small  redan  capable  of  bolding  a  guard  of  15  men. 
In  any  case,  the  parapets  of  these  small  covering  works  must 
be  lower  than  the  'parapets  of  the  intrenchments  ;  and  care 
must  be  taken  to  mask  all  the  openings  by  interior  defensive 
traverses,  from  which  to  fire  on  the  enemy  attempting  to  force 
the  barrier. 

In  the  systems  of  swallow  tails  ( queue  d'hironde)  and  tenail- 
les,  these  openings  must  he  in  the  re-entering  angles,  or  on  the 
right  or  left  of  these  angles. 

In  the  system  of  cremailleres,  the  openings  should  only  be 
placed  on  the  extremity  of  the  branches,  and  the  covering  re¬ 
dan  is  constructed  on  the  prolongation  of  the  next  branch:  in 
this  trace  there  is  only  one  debouche  for  each  passage  or 
outlet. 

In  the  bastioned  system  the  outlets  are  generally  in  the 
middle  of  the  curtains,  and  are  covered  by  a  half  moon.  Two 
might  be  placed  on  each  front  ;  one  on  the  right,  and  one  on 
the  left  of  the  perpendicular  ;  but  it  is  better  to  make  only  one, 
the  width  of  which  may  be  double, 
s  Bridges  to  cross  the  ditches,  are  generally  composed  of  masses 
of  unexcavated  earth.  These  bridges  require  no  labour ;  but 
they  weaken  the  intrenchments.  It  is  therefore  preferable, 
when  we  have  time  and  timber,  to  excavate  the  whole  ditch 
and  construct  the  bridges  of  rough  light  timbers,  covered  over 
with  large  logs  and  rammed  earth  ;  the  siring  pieces  ( longerons ) 
must  be  supported  from  beneath,  which  should  be  filled  with 
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small  wood  and  very  dry  fagots.  In  the  event  of  an  assault, 
or  a  retreat  that  the  enemy  might  be  disposed  to  harass,  and 
when  there  is  no  time  to  remove  the  wood  and  timbers,  the 
bridges  are  fired  and  broken  down*.  Many  intrenchments 
have  been  forced  in  consequence  of  neglecting  these  precau¬ 
tions. 

83.  Lines  with  intervals,  are  those  whose  direction  is  inter-  83.  Lines  with 
rupted,  and  the  trace  of  which  is  by  parts,  with  greater  or  lesser  intervali> 
intermediate  vacancies  ;  or  they  are  continuous  lines,  with  outlets 
nearly  equal  to  the  fortified  fronts  and  perfectly  open. 

Many  are  in  favour  of  lines  with  intervals:  they  certainly  strength  of  lines 
possess  properties  of  which  the  continuous  lines  are  destitute. 

By  having  great  openings  through  which  bodies  of  troops  may 
debouche  against  the  enemy,  the  General  may  hope  to  strike 
some  decisive  blow  and  assume  the  offensive  at  the  moment 
that  he  thinks  the  enemy  already  staggered  by  the  cross  fires 
oi  the  fortified  heads.  On  this  hypothesis,  the  troops  station¬ 
ed  in  the  rear  are  like  moving  curtains  in  the  defensive 
system,  and  constitute  more  or  less  considerable  re-entering 
parts  ;  the  portions  of  the  line  are  the  salients,  which  the  enemy 
must  first  carry  before  be  can  come  in  contact  with  the  defend¬ 
ing  and  supporting  army. 

Let  us  suppose  that  we  have  to  construct  a  line  with  inter-  Lines  within- 
vals  on  a  front  of  greater  or  less  extent,  and  making  part  of  an  taTSih  or'Kll 
intrenched  position  ;  we  may  in  such  case  divide  the  whole  *“*  d‘  prelr‘ ' 
front  to  be  fortified  into  eqi*al  parts  of  200  metres  (222  yards), 
each  of  which  will  be  alternately  open  and  fortified.  Each 
fortified  head  having  a  separate  front  of  200  metres,  should 
scour  the  ground  on  its  front  with  artillery  and  musketry  fires, 
and  cross  the  fires  of  its  flanks  with  those  of  the  collateral  heads 
on  the  ground  in  front  of  the  intervals  between  them.  This 
disposition  places  all  the  parts  of  the  front  in  relations  of  de- 


*  It  mu-t  certainly  be  preferable  to  use  explosion  to  destroy  the 
bridge,  from  the  ruins  and  splinters  of  which,  if  it  be  inclined  towards 
the  exterior,  no  danger  need  be  apprehended  by  the  defending  party 
By  timing  the  firing  of  the  mine  or  little  magazine,  we  may  do  the  enemy 
much  harm,  and  destroy  many  of  his  troops.  Any  other  mode,  such  as 
burning  the  bridge,  would  produce  a  smoke  to  cover  the  enemy  .me' 
annoy  the  defendants.  Besides,  lines  are  evacuated  in  general  as  secret 
ly  as  possible:  such  a  conflagration  would  be  a  signal  for  the  enemy  to 
Pursue-  _ 7 
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feuce.  Each  part  may  be  a  swallow  tail  (queue  d'hironde)  or 
priest’s  cap  ( bonnet  de  prelre ),  composed  of  a  central  redan 
and  two  cremaillere  branches  ;  care  must  be  taken  to  cover  the 
flanks  by  returns  furnished  with  barbettes. 

We  see  that  in  this  system  the  assailants  will  be  obliged  to 
force  all  the  separate  fronts,  before  they  can  force  the  Inter¬ 
vals  ;  and  that  the  defending  party  will  be  free  to  act  against 
them  when  they  fall  into  disorder,  or  to  recite  them  in  art 
unbroken  «rder  ©f  battle  behind  the  intrenchment=. 
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CHAPTER  III. 

The  firming  of  Intrenchments  ;  Batteries  ;  Construction  of  in- 
trenchments  ;  the  Disposition  of  Batteries. 


WE  will  complete  what  relates  to  lines,  before  we  treat  on 
works  of  the  second  class.  What  we  are  about  to  lay  down 
on  batteries,  the  arming  of  batteries,  construction,  &c.,  readily 
applies  to  all  those  kinds  of  works  whose  theory  is  yet  to  be 
explained. 

34.  The  arming  of  intrenchments,  comprehends  all  the  ne¬ 
cessary  dispositions  that  must  be  made  to  bring  all  the  arms 
into  action  to  the  greatest  advantage. 

For  musketry  fires,  it  is  only  necessary  that  the  banquette  be 
properly  raised,  that  the  breast  height  of  135  centimetres (4|  feet) 
have  a  slope  of  30  to  40  centimetres  (12  to  16  inches),  and  that 
the  superior  slope  of  the  parapet  be  well  defined  and  perfectly 
plane. 

For  artillery,  the  dispositions  are  more  complex,  requiring 
particular  labours,  and  a  judgment  in  posting  the  pieces  that  is 
of  the  greatest  importance  ;  all  these  dispositions  come  under 
the  general  designation  of  batteries. 

85.  We  have  seen  that  in  orders  of  battle  several  pieces  of 
artillery  acting  together  on  the  same  position,  are  called  a 
battery,  and  that  fixed  batteries  are  covered  by  a  great  epaul- 
ment.  In  field  intrenchments,  and  in  works  for  the  attack 
and  defence  of  places,  the  term  battery  is  applied  to  all  works 
in  which  cannon  are  to  be  used.  Under  this  general  point  of 
view  we  will  now  consider  batteries. 

All  covered  batteries  are  divided  into  two  classes  ;  the  first 
comprehending  barbette  batteries,  and  (he  second  embrasure 
batteries;  both  should  be  used  in  the  armament  of  intrench¬ 
ments  ;  their  combination  depends  upon  the  system  used.  Bat¬ 
teries  that  fire  over  the  covering  bank,  the  slope  of  which  is 
beneath  the  chase  of  the  piece,  are  called  barbette  batteries : 
they  are  advantageous,  as  their  field  of  fire  is  unlimited,  and 
they  can  follow  the  movements  of  the  enemy.  They  are  chiefly 
suitable  for  field  works  and  for  cases  of  warm,  but  short  actions, 

2  M 
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The  barbette  is  merely  a  banquette  sufficiently  raised  for  the 
chase  of  the  piece  to  pass  over  the  parapet  or  epaulment ;  the 
soil  or  surface  of  the  barbette  is  consequently  100  to  120  cen¬ 
timetres  (31  to  4  feet)  below  the  covering  line;  its  length  is 
4  metres  (4^  yards)  for  each  piece,  and  its  width  7  to  8  metres 
(7|  to  9  yards).  The  ascent  to  barbettes  is  by  ramps  4  metres 
(4i  yards)  wide,  and  whose  inclination  or  slope  is  6  to  8  times 
their  height :  this  slope  in  our  profiles  must  have  a  base  oi 
about  10  metres  (1 1  yards). 

The  breast  height  of  barbettes,  is  called  the  gcnouillere ;  it 
is  very  solidly  constructed  by  the  artillery  soldiers  with  sau- 
cissons  or  sods,  as  we  will  hereafter  describe. 

In  many  operations  it  is  necessary  to  cover  the  guns  as  much 
as  possible,  and  for  this  end  embrasure  batteries  are  constructed, 
which  we  will  now  describe.  Whenever  it  is  intended  to  en¬ 
tirely  cover  the  guns  of  a  battery,  there  is  erected  in  front  a 
covering  mass  called  epaulment  or  coffer  of  the  battery,  made  ot 
earth  taken  from  the  ditch  in  front,  as  in  intrenchments. 

In  defensive  dispositions  that  are  to  be  armed,  the  parapet 
serves  as  an  epaulment. 

The  epaulment  of  a  battery  has  a  thickness  proportioned  to 
its  use,  of  4  to  6  metres  (131  to  20  feet).  Its  height  is  always 
200  to  240  centimetres  (&i  to  8  feet) ;  and  the  length  is  at  the 
rate  of  5  to  6  metres  (16|  to  20  feet)  for  each  piece. 

The  interior  side  of  the  battery,  against  which  the  guns  are 
placed,  is  the  face  of  the  epaulment.  The  exterior  side,  is  that 
which  looks  towards  the  direction  of  the  fire,  and  is  parallel  to 
the  first. 

The  embrasures  are  the  openings  necessarily  made  in  the 
epaulment,  and  through  which  to  run  out  the  chace  of  the  piece 
in  firing.  Every  embrasure  has  a  bottom  {fond)  or  glacis,  and 
two  lateral  cheeks  {joues).  It  is  obvious  that  the  interior  side 
of  the  glacis  of  the  embrasure,  should  be  raised  above  the  sur¬ 
face  of  the  battery  100  to  120  centimetres  (3i  to  4  feet),  ac¬ 
cording  to  the  caliber  of  the  pieces. 

The  figure  or  horizontal  projection  of  embrasures,  has  under¬ 
gone  many  Variations.  They  were  originally  made  narrow  in 
the  centre,  and  wide  at  the  interior  and  c\terior ;  but  as  the 
blast  of  the  shot  soon  destroyed  the  angles,  the  necessity  was 
felt  of  bringing  the  narrow  part  to  the  interior  side,  and  gra¬ 
dually  the  opening  was  brought  info  the  form  of  a  trapezoid, 
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the  interior  line  of  which  is  as  small  as  possible,  and  the  exte¬ 
rior  sufficiently  wide  to  afford  a  proper  field  for  the  fire  : 
moreover,  the  glacis  is  slightly  sloped  from  the  interior,  and 
affords  a  plunging  fire. 

If  the  thickness  of  the  parapet  be  supposed  to  be  6  metres 
(6|  yards),  then  the  interior  opening  must  be  60  centimetres  ‘mbmurel;011*  °l 
(2  feet),  and  the  exterior  S00  (10  feet).  If  the  thickness  of 
the  parapet  be  less,  the  exterior  opening  is  in  the  same  pro¬ 
portion.  These  dimensions  have  been  established  by  experi¬ 
ence.  The  genouillere  is  the  height  inside,  from  the  surface  The  genouiiiire. 

of  the  platform  to  the  bottom  of  the  embrasure.  The  merlons  Merlons  ami  de.- 
1  .  mi-merlons, 

are  the  masses  of  the  epaulment  between  the  embrasures  ;  their 

extremes  are  the  half-merlons. 

The  directrix  of  an  embrasure,  is  the  line  of  fire  trom  the  Directrix  of 

J  ...  embrasures,  di- 

interior  point  corresponding  to  the  axis  of  the  piece,  to  the  rectand  oblique, 
object  to  be  battered.  When  this  directrix  is  perpendicular  to 
the  side  of  the  battery,  the  embrasure  is  said  to  be  direct  or 
straight ;  when  it  is  inclined,  the  embrasure  is  said  to  be  oblique 
or  slanting. 

It  is  evident  that  the  directrix  is  the  line  that  should  regulate  br^sr®rgsEtheem' 
the  tracing  of  an  embrasure.  When  the  embrasure  is  direct, 
it  is  easily  laid  out,  by  marking  off  on  the  right  and  left  of  this 
line  half  of  the  dimensions  that  we  have  laid  down  for  the  in¬ 
terior  and  exterior  openings.  When  the  embrasure  is  oblique, 
it  must  be  so  made  ‘.hat  the  cheeks  shall  be  in  the  same  rela¬ 
tion  to  the  directrix  as  if  the  opening  were  direct ;  this  requires 
but  a  very  simple  graphical  operation.  It  is  to  be  observed 
that  in  direct  embrasures  the  cannon  rests  against  the  battery, 
and  the  chacc  extends  as  far  as  possible  into  the  opening. 

This  is  not  the  case  in  the  oblique  embrasure;  the  cannon 
then  rests  against  a  beam  called  the  heurtoir,  about  265  cen¬ 
timetres  long  (nearly  9  feet)  and  perpendicular  to  the  directrix 
which  cuts  its  centre,  and  lying  against  the  battery  on  the  side 
of  the  acute  angle.  This  line  being  drawn,  the  portion  of  the 
directrix  included  between  it  and  the  battery,  gives  the  eloign- 
ment  of  the  gun,  which  must  be  added  to  the  directrix,  fixed 
at  6  metres  (65  yards),  measuring  from  the  exterior;  to  this 
extremity  then  draw  a  perpendicular,  and  mark  oil  upon  it  on 
the  right  and  left  the  half  exterior  width  of  150  centimetres 
(5  feet). 

Slanting  embrasures  weaken  the  epaulment  in  propor- 
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Mortar  and 
stone  mortar  bat¬ 
teries. 


Remark. 


Platforms 
Sun  batteries. 


non  as  they  are  oblique  ;  this  is  the  reason  that  they  should  be 

used  as  seldom  as  possible. 

bo*?ucVUrbat>e-  Embrasures  of  howitzer  batteries  arc  traced  like  those  for 
r'orand^xierior  cannon>  except  that  the  interior  opening  is  wider,  being  about 
bonoms5’  tlieir  80  centimetres  (2J-  feet)  ;  the  exterior  is  300.  The  bottom  of 
^pi.ai  n  XU*  the  embrasure  declines  in  a  counter  slope  of  12  degrees  from 
the  exterior,  in  cases  where  the  fire  should  be  under  this  angle  ; 
in  all  other  cases  the  embrasure  is  made  much  the  same  as  fun 
cannon. 

Mortar  batteries  do  not  require  embrasures,  because  they  fire 
under  elevated  angles,  and  it  is  merely  necessary  to  eloigne 
the  pieces  a  certain  distance  from  the  epaulraent,  by  which 
they  are  always  entirely  covered.  In  the  part  on  the  attack 
and  defence  of  places,  we  will  complete  the  description  of  these 
batteries. 

of  In  fixed  field  batteries  and  batteries  on  intrenchments,  we 
content  ourselves  generally  with  well  ramming  and  levelling  the 
earth  that  forms  the  surface  of  the  batteries  and  on  which  the  car¬ 
riages  are  worked.  When  this  surface  is  floored,  it  is  called  a 
'platform.  In  the  batteries  of  which  we  speak,  when  greater 
solidity  is  required,  a  platform  is  made  of  planks  sunk  in  the 
earth  and  secured  by  pickets.  Eut  when  the  batteries  are  des¬ 
tined  for  heavy  calibers  and  for  continual  and  long  service, 
these  floorings  are  inadequate.  In  this  event,  which  is  the 
case  in  the  attack  and  defence  of  places,  solid  platforms  must 
be  constructed  capable  of  resisting  the  re-action  of  the  car¬ 
riages. 

Description  of  The  platform  is  a  kind  of  solid  flooring,  established  to  sus- 
form.  tain  the  piece  in  the  position  proper  for  firing.  The  platform 

for  cannon  firing  through  embrasures,  is  established  on  the  sur¬ 
face  of  the  battery,  after  it  has  been  well  raised,  rammed,  and 
levelled  for  a  length  of  7  metres  (nearly  8  yards)  and  a  width 
of  4  to  5  (4*  too*  yards). 

,t  his  flooring  is  formed  ol  the  following  pieces  of  timber  : 

1st.  A  heurtoir  ;  this  is  the  timber  that  is  placed  against  the 
revetemenl*  when  the  embrasures  are  direct,  and  against  which 
the  w^beeis  oi  the  piece  in  battery  rest  when  the  embrasures 
are  oblique  :  the  length  of  the  heurtoir  is  20  decimetres  (8|  feet). 


Timbers  of  a 
platform. 


w  Jlevilement,  is  the  facing  seds,  wall,  or  saucissons,  &c.  of  a  battery, 
scarp,  or  counterscarp. 
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and  its  thickness  is  220  millimetres  by  220  (nearly  9  inches 
by  9). 

2d.  Three  or  five  sleepers,  46  decimetres  (151  feet)  long, 
and  135  by  135  millimetres  (5i  inches)  thick. 

3d.  Fourteen  planks  33  decimetres  (1 1  feet)  long,  by  325 
millimetres  (13  inches)  broad,  and  55  thick  (2i  inches).  All  ,^ins  tiie  p!jt" 
these  materials  being  ready,  and  the  ground  levelled  1.215  me¬ 
tre  (4  feet)  below  the  bottom  of  the  embrasure,  the  Hooring  is 
then  laid. 

There  are  two  modes  of  placing  the  heurtoir:  1st,  to  place  it  ,  Placln6  the 
with  the  fore  ends  of  the  sleepers  resting  against  it ;  or  2d,  to 
lay  it  upon  the  sleepers  after  they  are  laid  down.  We  recom¬ 
mend  the  first  method,  for  it  might  happen  that  a  bomb  falling 
on  the  flooring  of  the  platform,  may  throw  up  the  heurtoir;  but 
if  it  be  detached  from  the  sleepers,  such  an  accident  would  de¬ 
range  it  less. 

We  begin  therefore  by  laying  the  heurtoir  square  upon  the 
directrix,  which  should  cut  its  centre  ;  it  must  be  placed  per¬ 
fectly  level  and  only  sunk  135  millimetres  (54  inches),  and 
strongly  secured  by  pickets.  A  small  ditch  is  then  made  on  piacjri^  tiie 
the  direction  of  the  directrix,  and  in  this  the  first  sleeper  is  sleePers- 
placed  ;  its  central  line  and  the  directrix  must  be  the  same 
line  ;  its  fore  end  must  rest  against  the  heurtoir,  and  must  slope 
from  the  rear  down  to  the  front  of  the  battery  about  80  milli¬ 
metres  (3i  inches).  The  other  2  or  4  sleepers  are  then  laid 
parallel  and  in  the  same  manner,  but  so  that  the  central  lines 
of  the  two  outward  sleepers  will  be  1.62  metre  (5i  feet) 
apart  ;  in  order  that  the  wheels  of  the  carriage,  whose  riding 
bed  is  1.54  metre  (5i  feet  Eng.),  may  rest  on  the  solid  part. 

The  sleepers  (gites)  having  been  well  secured  by  pickets,  and  Placing  the 

in  the  same  inclined  plane,  they  are  th'en  covered  over  with  ' 

the  14  planks,  the  front  one  resting  against  the  heurtoir.  If  the  Slope  of  plat- 
battery  be  for  ricochet  firing,  the  platform  should  be  horizon¬ 
tal.  If  the  battery  be  direct  (d  plein  fouet ),  the  inclination 
may  be  doubled,  and  increased  to  160  millimetres  (6f  inches). 

Platlorms  for  howitzer  batteries  are  made  without  any  slope,  Platforms  for 
and  like  those  tor  cannon,  except  that  they  may  be  sunk  in  the  1101,1  z*"‘ 

ground  as  far  as  the  genouillere  ;  this  shortens  the  work  with¬ 
out  impairing  the  effect  of  the  fire. 

Mortar  platforms  are  composed  of  one  flooring  2  metres  Platforms  for 
r  \  ^  mortars  and Etoue 

square  (of  feet),  solidly  and  horizontally  established-  To morUrs- 
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make  this  flooring  there  is  required  ;  1st,  3  sleepers  or  bottom 
joists  ( lambourdes )  20  decimetres  (6J  feet)  long,  and  220  by 
220  millimetres  (8|  by  8|  inches)  thick  :  2d,  9  or  1 1  covering 
joists,  according  to  the  caliber  of  the  mortar,  and  ot  the  same 
length  and  thickness. 

Trace  and  con-  We  mav  without  disadvantage,  in  order  to  diminish  the  la- 
struction  of  the  J  v 

annulment.  hour  and  accelerate  the  work,  sink  these  batteries  12  decime¬ 
tres  (4  feet).  The  ground  being  well  levelled,  and  the  epaul- 
ment  prepared,  we  find  the  direction  of  the  fire  with  two  stakes 
stuck  in  the  epaulment.  On  this  line  and  at  23  decimetres 
(7£  feet)  from  the  epaulment,  a  perpendicular  is  drawn,  mark¬ 
ing  the  interior  side  of  the  platform.  The  3  sleepers  or 
joists  are  then  buried  in  parallel  ditches,  the  first  with  its  cen¬ 
tral  line  in  the  directrix,  and  the  centre  lines  ot  the  two  others 
distant  81  centimetres  (2-J  feet)  from  the  directrix.  On  these 
sleepers  thus  firmly  established,  and  whose  fore  ends  shall  be 
23  decimetres  (7  feet  9  inches)  distant  from  the  epaulment,  the 
9  or  1 1  covering  joists  are  then  laid,  fastened  with  strong 
pickets  and  raised  1 12  millimetres  (4^  inches)  above  the  ground 
of  the  battery  :  the  ground  round  about  the  platform  must  be 
well  rammed.  The  centre  of  the  platform  will  be  found  to  be 
3.3  decimetres  (1 1  feet)  distant  from  the  epaulment,  which  is- 
/  kx  far  enough  for  firing  bombs. 

SG.  Cons'ruct  80.  The  construction  of  the  intrenchmcnts  that  we  have  de- 

lion  of  intrench- 

ments  and  battc-  scribed,  is  effected  by  excavating  the  ditches,  causing  the  earth 
vies.  ’  J  °  _  r 

to  be  removed  in  the  most  advantageous  manner,  and  forming 

the  covering  banks  and  batteries  according  to  the  profiles. 
Common  labourers  and  terrace-makers,  under  the  superinten¬ 
dence  of  the  conductors  of  the  works,  form  the  banks  and 
slopes  ;  but  the  construction  of  the  breast  height  and  of  the 
merlons  and  embrasure’s  of  batteries,  requires  special  materials 
and  the  aid  of  the  soldiers  of  the  artillery  and  engineers. 

Materials,  be-  The  materials  which  nature  has  provided  every  where,  and 
in  constructing  that  are  fit  for.  these  constructions,  are  sods  ( gazons ),  fascines , 

inlrenchnients.  .  ,  . 

saucissons  and  gabions. 

Fascines.  Fascines  are  bundles  of  small  branches  20  decimetres  long 

(6£  feet),  and  65  centimetres  (2£  feet)  in  circumference,  fas¬ 
tened  together  by  two  or  three  withes  [harts).  Cavalry  and 
infantry  go  by  detachments  into  the  woods  to  make  fascines, 

(TLA.TE  XU.  and  are  paid  for  them  at  the  rate  of  2  francs  ^37  cents)  per 
fig.aauds.)  ]iuntirecl  ;  the  country  people  also  make  a  great  many  of  them 
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Saucisions  are  cylindrical  bundles  of  twigs  and  picked  shoots,  Saucissons,  and 

•.i  .......  .  .  .  ,  the  manner  of 

without  sinuosities,  laid  one  upon  another  with  great  care,  making  them. 
These  twigs  are  strongly  tied  together  with  withes  at  intervals 
of  22  centimetres  (8|  inches).  Saucissons  are  6  to  7  metres 
long  (6|  to  7|  yards),  and  are  32  centimetres  (13  inches)  in  di¬ 
ameter  :  they  are  made  by  the  artillery  soldiers  at  the  deposite 
ior  fascines,  or  on  the  ground  where  the  batteries  are. 

The  gabion  is  a  basket  without  a  bottom;  great  quantities  of  Gatljons  anii 
these  are  used,  especially  in  sieges.  The  diameter  of  the  ™a™ero1  “)akin£ 
common  gabion  is  50  centimetres  (20  inches),  and  it  is  100 
high  (40  inches):  seven  pickets  114  centimetres  (45  inches) 
long,  are  required  to  make  it  upon. 

They  are  very  easily  made.  Having  described  upon  the 
ground  the  circular  plane  of  the  gabion,  the  7  pickets  are  ver¬ 
tically  planted  on  its  circumference,  at  equal  distances,  and 
strongly  wattled  together  with  straight  green  twigs  of  about  30 
millimetres  (a  little  more  than  1  inch)  in  diameter,  and  connect¬ 
ed  close  together  from  the  bottom  to  the  top.  When  the  bas¬ 
ket  is  finished,  the  upper  and  lower  circumferences  are  tied 
with  withes,  and  the  points  of  the  stakes  are  sharpened.  The 
weight  of  the  gabion  is  about  60  pounds. 

When  wood  is  scarce,  and  meadows  are  at  hand,  sods  ( gazons )  Sods,  their  fl_ 
are  frequently  used.  They  are  cut  with  the  spade  from  very  f“^e  and  qua,i* 
grassy,  but  close  mowed  meadows,  and  are  in  the  form  of  a  tra¬ 
pezoid,  the  plane  of  which  is  a  rectangle  40  centimetres  by  16 
(16  inches  by  6-^-J.  Its  profile  is  a  trapezium  of  20  centimetres 
by  15  (8  inches  by  6)  in  thickness,  which  is  reduced  afterwards 
to  12  (4|-  inches). 

Four  square  metres  will  give  about  50  good  sods,  and  an  expert 

labourer  will  cut  1000  sods  in  a  day.  A  turf  cutter  cuts  in  a 

day’s  work,  40  metres  (45  yards)  of  turf. 

Having  acquainted  ourselves  with  the  several  kinds  of  mate- 

#  Manner  or  using 

rials  used  lor  constructing  intrenchments.  we  will  now  "ive  some  the  nrdte.ria,s 
•  I  c  4 1  1  r  •  1  °  constructing  in- 

idea  ot  the  mode  ot  using  tl^em.  trencbmeuts. 

The  trace  of  the  work  upon  the  ground  having  been  com-  * 
iii  ,  ,  °  Excavating  the 

pleted,  small  ditches  are  made  to  mark  the  two  breadths  of  the  d.'J®h  am!  disP°- 

ditch,  and  of  the  berrne  ;  the  remainder  of  the  profile  is  drawn  'TorklDe",  aiemt 

t  ..  ,  .  1  the  trace.  The 

by  perpendicular  stakes,  set  up  at  all  the  angles  and  even  in  the  nurat,er<>1'  work- 

c  ,  r  °  men,  and  time 

centre  ot  long  laces  or  branches.  These  lines  show  where  the  nccessarvtocon- 

Struct  introach- 

excavated  earth  should  be  deposited  ;  great  pains  must  be  taken  “c®15, 
to  strongly  picket  and  determine  the  height  of  the  covering  line. 
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The  labourers  are  posted  along  the  length  of  the  ditch  in  sets 
of  2  or  3,  furnished  with  pick-axes  and  shovel-'.  Each  set  is 
tasked  with  digging  and  excavating  a  vertical  parallelepiped, 
having  for  its  superior  base  a  rectangle  or  trapezium  ladicime- 
tres  (5  feet,  wide,  and  the  length  of  which  is  the  breadth  of  the 
ditch.  The  earth  out  of  the  ditch  for  the  embankments,  is  thrown 
up  at  one  or  two  throws,  the  first  of  which  is  lodged  upon  the  berme. 
In  front  of  each  set  of  ditchers,  there  is  a  terrace-maker  who 
levels  and  spreads  the  earth  that  is  cast  up,  and  forms  the  cover¬ 
ing  bank.  Accordingly  to  ascertain  the  number  of  workmen 
required  to  construct  an  intrenchment,  we  must  multiply  the 
mean  length  of  the  ditch,  estimated  in  decimetres,  by  the  frac- 

tion  tV*  o  b 

Facts  derived  We  know  from  experience,  that  a  labourer  woiking  in  ground 

froir  erper:eDce  .  .  .  ,  ,  .  ,  , 

re-pectins  ir.rk-  into  which  he  can  easily  sink  the  spade,  can  dig  and  load  up 
ea '  h  ibtir  ap-  1360  cubic  decimetres  (50A  cubic  feet  Eng.)  per  hour,  or  43  cu¬ 
bic  feet  (Trench)  ;  and  in  10  hours,  which  make  a  day's  work, 
13600  cubic  decimetres  (504  cubic  feet)  or  432  Trench  cubic 


*  The  usual  calculation  of  wbat  a  man  with  a  wheel-harrow  can  wheel 
in  a  dav,  is  two  cubic  toises  of  earth,  to  a  distance  of  one  relay  or  20 
yards,  when  on  ascendin?  ground  ;  but  four  men,  disposed  in  relays  of  20 
yards,  may  wheel  the  same  quantity  30  yards  It  has  been  observed  that 
150  wheel-barrows  contain  two  cubic  toises  of  earth  ;  and  that  a  man  in 
one  day  on  a  rising  ground,  may  wheel  them  to  20  yards  distance;  this 
makes  him  walk,  going  and  returning,  20,000  yards  or  about  4  league-. 
If  the  ground  be  level,  the  same  man  may  wheel  the  same  quantity  to  die 
distance  of  30  yards,  which  then  forms  the  distance  of  the  relay,  and 
makes  each  fatigue  man  walk  six  leagues  in  the  day’s  work. — (5,*  .V ■ - 
moirs  of  the  French  Engineer  Corps  on  the  Perpendicular  Fortification .) 

Teilkc  ( in  his  Field  Fortification)  says,  it  is  considered  an  excellent 
summer  day’s  work  for  a  labourer  to  dig  216  cubic  feet  of  earth.  In 
discing  there  should  be  two  shovel-men  to  one  pick-uxe-man.  The  vari¬ 
ous  kinds  of  labourers  should  be  in  this  proportion  —  a  with  Ehovcls;  i 
a  with  pick-axes;  X  a  or  1  a  with  baskets  or  wheel- barrows ;  and  one 
man  for  every  two  feet  of  the  directrix,  to  lay  iascines  and  t.ic  pa¬ 

rapet.  These  should  he  relieved  two  or  three  times  in  the  24  hours.  In 
a  sandy  soil  4  of  the  labourers  Lave  spades,  and  ;  pick-axes.  In  a  clay 
soil  2  have  spades  and  J  pick-axes.  In  rocky  or  gravelly  soil  }  are 
equipped  with  spades  and  \  with  pick-axes.  To  calculate  tne  cubic 
content  of  a  ditch  12  feet  wide  at  lop,  and  4  feet  wide  at  bottom,  and  6 
feet  deep  and  4  feet  long,  we  Lave  the  following  formula : — 

12  -f  4  =  16  -a-  2  =  3  X  6  X  4  =  152  feet- 
And  in  the  same  way  for  any  other  dimensions. 
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feet.  In  applying  this  fact  to  the  construction  of  intrenchments, 
we  must  observe  that  the  ditch  should  be  about  30  decimetres 
(10  feet)  deep  ;  and  that  if  we  divide  this  height  into  three 
layers  of  10  decimetres  each  (3i  feet),  the  first  may  be  very 
easily  excavated,  but  the  second  will  be  more  difficult,  and  the 
third  still  more  so.  Moreover,  the  earth  must  be  thrown  to  a 
mean  distance  of  5  metres  (5A  yards),  and  even  further  ;  and  this 
at  the  second  and  third  layers,  will  require  the  labour  of  one  of 
the  men  in  each  set.  Therefore,  along  the  length  of  the  first 
layer,  each  set  or  working  party  will  throw  up  for  the  embank¬ 
ments  in  10  hours  16,000  cubic  decimetres  (590  cubic  feet),  in 
the  second  12,000  (444  cubic  feet),  and  in  the  third  8000 ;  this 
gives  a  mean  transfer  of  1 2,000.  If  we  suppose  the  breadth  of  the 
ditch  at  80  decimetres  (27  feet),  the  rectangle  of  each  working 
party  orset  will  contain  I200square  decimetres(  1 33  squarefeet); 
and  the  proportion  YVoV  =  YV  =  10  will  give  the  mean  depth 
in  decimetres  that  each  set  excavate  in  tO  hours  work.  Be¬ 
sides  the  two  ditchers,  each  set  must  have  a  labourer  upon  the 
berme  to  throw  the  earth  from  thence  to  the  embankment,  and 
a  terrace-maker  to  spread  it  and  form  the  bank 

Accordingly,  in  3  days  four  workmen  will  be  able  to  give  to 
the  iritrenchment  its  firstform  on  a  lengthof  I5decimetres(5  feet). 

A  bastioned  front  3000  decimetres  (335  yards)  in  extent,  A  batta'ioo  or 

...  ,  .  _  r  .  ,  1967  men  cm  for- 

will  contain  200  sets  ot  workmen  ;  accordingly  800  men  are  re-  uty  its  froot  in  3 

°  J  days 

quired  to  fortify  it  in  3  days.  And  as  800  is  the  number  of  la¬ 
bourers  that  a  battalion  of  1067  men  can  furnish,  and  200  me¬ 
tres  (223  yards)  is  the  front  that  it  occupies  in  battle,  it  follows 
that  in  3  days  a  battalion  can  fortify  its  front.  The  time  re¬ 
quired  may  however  extend  to  4  or  5  days,  according  to  the 
difficulty  of  breaking  the  ground. 

It  is  very  important  in  practice,  to  regulate  the  ditching  and  Conduct  of  the 
strictly  superintend  it.  We  must  not  begin  by  breaking  ground 
on  the  edge  of  the  scarp  or  counterscarp,  for  the  slope  would 
be  soon  destroyed  and  could  not  be  remedied.  We  must  be¬ 
gin  on  the  interior  lines  corresponding  with  the  bottom  of  the 
ditch,  and  dig  towards  the  scarp  ;  conducting  the  excavation 
like  an  inverted  glacis,  rising  from  the  scarp  to  the  counterscarp. 

The  first  earth  is  thrown  upon  the  site  of  the  banquette.  When 
we  have  arrived  at  the  bottom  of  the  ditch  on  the  side  of  the 
scarp,  the  top  of  the  parapet  will  remain  to  be  formed  ;  this  will 
be  done  with  the  earth  that  is  still  lying  upon  the  counterscarp. 
vol.  r.  2  N 
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The  relief  being  finished,  the  slope  of  the  counterscarp  must 
be  rectified,  and  the  excess  of  earth  not  wanting  for  the  em¬ 
bankments,  is  thrown  on  the  side  of  the  counterscarp  to  form 
the  small  glacis.  By  these  dispositions  the  intrenchments  be¬ 
come  defensible  as  fast  as  the  work  progresses ;  and  by  the 
evening  of  the  first  day  it  is  possible  to  so  dispose  the  embank¬ 
ments,  as  to  avail  ourselves  of  them  in  case  of  a  sudden  attack. 

instance  that  This  was  the  case  of  the  tete  de  pont  of  Cassel,  when  W’e 
occurred  a  as-  0pene(j  the  ditches.  A  few  days  after  we  received  orders 

to  prepare  the  first  embankments  to  receive  tbe  infantry  and 
artillery  destined  to  protect  the  retreat  of  the  army,  which  was 
to  be  executed  within  two  days.  Similar  preparations  were 
made  at  different  periods  of  the  construction,  and  the  works 
w'ere  constantly  progressing  under  cover  of  formidable  batte¬ 
ries,  whose  numbers  successively  increased. 

The  breast  As  soon  as  the  bank  or  mound  is  as  high  as  the  banquette, 
sodfor  fScine3°f  the  separate  construction  of  the  breast  height  is  commenced 
with  sods  or  strongly  picketed  fascines.  Works  made  in  fas¬ 
cines  are  quickly  constructed,  and  resist  the  weather  sufficient¬ 
ly  long,  provided  they  are  well  picketed  and  have  a  slope  of 
3  centimetres  per  decimetre  (about  1  inch  in  4).  We  have 
often  used  these  kinds  of  works,  and  always  with  success  ;  and 
we  are  of  opinion  that  this  construction  is  adequate  for  momen¬ 
tary  batteries,  and  particularly  for  the  genouillere  of  barbette 
batteries. 

Sodding.  The  breast  height  is  also  made  with  sods,  rvhen  they  are  to 

be  had  on  the  spot.  But  this  construction  does  not  resist  the 
severity  of  the  seasons  as  well  as  the  former  ;  particularly  when 
it  is  not  made  with  great  care. 

Sodding  is  made  by  considering  each  sod  as  a  parallelopiped, 
that,  like  bricks,  is  used  for  the  revetement ;  taking  care  to  lay 
them  with  the  grass  downwards.  The  layers  are  alternately 
lengthways  and  athwart  (en  boutisse  et  en  paneresse ),  and 
attention  must  be  paid  that  each  layer  covers  the  interstices 
of  that  beneath ;  this  is  a  precaution  to  be  observed  in  all 
kinds  of  facings  or  revetements.  That  the  slope  may  be  the 
more  easily  constructed,  without  weakening  the  sods,  they  are 
inclined  a  certain  degree  towards  the  horizon,  instead  of  lying 
in  horizontal  layers. 

Conrtructinn  of  In  constructing  a  barbette  battery  in  a  solid  and  durable  in- 
ions  c aud  embra  trenchment,  the  genouillere  is  often  made  with  more  care  than 
.ureso.  bautnci.  |jreasj  height.  In  this  case,  the  artillery  soldiers  make  to 
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the  rough-formed  parapet  and  barbette  all  the  necessary  modi¬ 
fications  required  by  their  arm  ;  they  level  or  raise  the  ground 
of  the  barbette,  and  lay  the  platforms,  as  we  have  described. 
Meanwhile  they  face  the  genouillere  with  saucissons,  with  four 
of  which  they  give  it  the  proper  height ;  the  first  serving  as  a 
base,  is  more  or  less  buried  below  the  level  of  the  platform. 

When  a  battery  is  required  to  be  constructed  isolatedly  and 
without  previous  labour,  as  in  sieges,  the  artillery  are  alone 
charged  with  raising  the  work.  The  trace  is  drawn  in  con- 
junction  with  the  engineers  ;  and  these  two  corps  determine  in 
concert,  the  number  and  caliber  of  the  pieces  proper  for  the 
battery,  as  well  as  the  mode  of  firing. 

The  coffer  or  epaulment  of  the  battery  being  marked  out, 
the  earth  is  taken  from  a  ditch  in  front,  as  for  an  intrenchment. 
This  part  of  the  work  is  performed  by  workmen  from  the  line, 
whilst  the  cannoniers  prepare  the  ground  of  the  battery  to  re¬ 
ceive  the  platforms,  throwing  the  excess  of  earth  on  the  site 
for  the  epaulment,  and  likewise  prepare  the  number  of  saucis¬ 
sons  necessary  for  the  chemise  or  revetement  of  the  inside  of 
the  battery  and  the  cheeks  of  the  embrasures. 

For  each  piece  of  artillery  we  must  allow  60  decimetres  (20 
feet)  of  epaulment,  the  earth  for  which  must  be  taken  from  the 
corresponding  part  of  the  ditch  by  12  labourers  from  the  line  ; 
-ix  of  these  dig  the  ditch,  three  are  upon  the  berme,  and  the 
other  three  upon  the  coffer  to  spread  and  ram  the  earth.  The 
eleven  cannoniers  required  for  this  work,  are  busy  in  the  inte¬ 
rior  of  the  battery  as  we  have  described,  and  in  preparing  27 
saucissons  of  GO  decimetres  in  length  (20  feet).  The  coffers 
for  mortar  batteries  are  made  in  the  same  manner ;  but  as 
they  have  no  embrasures,  8  cannoniers  and  21  saucissons  are 
sufficient. 

As  soon  as  the  ground  of  the  battery  is  ready,  and  the  work¬ 
men  from  the  line  have  heaped  up  a  quantity  of  earth  6  deci¬ 
metres  in  height  (2  feet)  on  the  site  of  the  coffer,  the  artillery¬ 
men  begin  the  revetement  of  the  battery  by  making  a  trench 
16  centimetres  (6^  inches)  deep  and  perfectly  horizontal  along 
the  line  of  the  trace  or  ground  plan,  and  in  which  the  first  sau- 
cisson  is  properly  placed.  The  others  are  placed  successively 
upon  it,  and  four  of  them  make  the  height  of  the  genouillere. 
The  knots  ot  the  withes  are  placed  inside,  and  each  saucissou 
is  secured  by  10  pickets.  .After  the  4  saucissons  that  form 


Disposition  of 
the  common  la¬ 
bourers,  iu  ma¬ 
ting  the  em¬ 
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the  height  of  the  genouillere,  are  established  and  well  ram¬ 
med,  picketed,  and  cut  smooth  and  even,  the  interior  open¬ 
ings  of  the  embrasures  are  marked  out  (on  which  there 
should  not  be  any  joints),  and  the  merlons  are  then  com¬ 
pleted  by  laying  down  the  other  four  saucissons.  The  facing 
of  the  battery  being  completed,  the  revetement  of  the  embra¬ 
sures  is  effected  in  the  same  manner,  and  the  earth  is  supported 
on  the  outside  by  a  row  of  gabions  along  the  berme  inclining 
inwards. 

forms P'at  's  a^ter  this  work  is  completed,  that  the  artillerymen 
attend  to  the  establishing  of  the  platforms,  in  the  manner  we 
have  described. 

Time  Required  The  batteries  that  we  now  speak  of,  are  those  constructed 

to  estal.lifth  a  at- 

tery  under  fire  or  under  the  fire  of  the  enemy,  and  at  a  distance  of  500  metres 

the  enemy.  J 

(556  yards) ;  this  is  the  reason  that  the  labour  is  chiefly  per¬ 
formed  in  the  night.  Generally,  bjr  the  third  night  we  may 

hope  to  establish  the  platforms  and  place  the  pieces  in  battery, 

so  as  to  open  upon  the  enemy  at  break  of  day. 

Reflection?  on  We  would  observe  that  in  ricochet  batteries  the  pieces  being 

ricochet  bitte-  .  r  ° 

riei.  fired  under  angles  ot  t>  to  8  degrees,  embrasures  may  be  dis¬ 

pensed  with.  The  guns  may  be  eloigned  from  the  epaulment, 
the  coffer  sloped  down  from  the  exterior  to  the  interior,  accord¬ 
ing  to  the  elevation  of  the  fire,  and  the  platforms  laid  17  de¬ 
cimetres  (5f  feet)  below  the  covering  line  on  the  exterior.  All 
these  subjects  belong  to  the  attack  and  defence  of  places,  and 
when  we  come  to  treat  on  that  branch  we  will  more  fully  illus¬ 
trate  them. 

S7.  Conclusion  87.  The  armament  of  intrenchments  in  artillery,  consists  in 
Sr  the  manner  of  using  this  arm  for  their  defence  This  is  a  very 

lei-y6 1  a' e  1  ( Se erts t .  important  matter,  and  requires  great  judgment  in  the  artillery 
03ee’art865.)55’)  and  engineer  officers.  It  is  evident  that  the  pieces  should  be  dis¬ 
tributed  and  established  according  to  certain  principles  depen¬ 
dant  upon  the  mode  of  attack.  But  this  attack  depends  upon 
localities,  and  the  nature  of  the  defences ;  consequently  the 
posting  of  the  artillery  should  be  determined  according  to  the 
anticipated  attacks  of  the  enemy.  We  will  now  complete  what 
we  merely  before  sketched  (art.  65)  on  the  attack  of  intrench¬ 
ed  positions,  and  thence  deduce  rules  for  properly  disposing 
artillery  on  lines  exposed  to  storm  and  escalade. 

Mode  of  at.  In  attacks  by  storm  upon  intrenchments,  we  must  distinguish 
tartine  intrench- sevefal  periods. 
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In  the  first,  after  a  preparatory  reconnaissance  made  by  the 
General  and  the  officers  of  artillery  and  engineers,  the  enemy 
posts  his  artillery  at  a  distance  of  500  metres  (560  yards),  for 
the  purpose  of  enfilading  the  faces  of  the  works  and  battering 
direct  all  the  points  occupied  by  artillery.  If  in  the  defensive 
system  there  be  long  cremaillere  branches,  their  prolongations 
are  taken  in  order  to  enfilade  them  :  a  heavy  firing  of  howitzers 
must  be  opened  against  the  embankments  of  the  parapet, 
abattis,  palisades,  fraises,  &c.  The  troops,  stationed  to  move 
in  the  directions  proper  for  the  attack,  hold  themselves  during 
this  first  period  out  of  reach,  and  concealed  by  the  undulations, 
&c.  of  the  ground.  This  period  is  solely  the  combat  of  artil¬ 
lery. 

When  the  effect  of  the  artillery  has  been  such  as  expected, 
the  second  period  of  the  attack  commences.  A  displayed  line 
of  light  infantry  now  moves  forward  to  within  300  metres  (335 
yards)  of  the  intrenchments,  driving  in  all  that  oppose 
them,  and  covering  by  their  fire  the  second  disposition  of  the 
artillery,  which  must  now  be  posted  30o  metres  from  the  works 
in  the  most  advantageous  manner  to  silence  the  enemy’s  artil¬ 
lery  and  ruin  the  defences.  Skirmishers  or  sharp-shooters  are 
advanced  towards  the  very  edge  of  the  counterscarp,  to  fire 
upon  the  artillerymen  posted  upon  the  barbettes.  Experience 
has  demonstrated  that  these  riflemen  are  the  terror  of  artillery¬ 
men  when  not  entirely  under  cover. 

The  moment  that  the  artillery  renews  the  fire,  the  whole 
move  forward  to  the  attack.  Under  cover  of  this  fire,  the 
columns  of  attack,  composed  of  infantry  of  the  line,  advance  , 
followed  by  bodies  of  cavalry  at  some  distance.  The  columns 
will  have  at  their  head  parties  of  workmen  commanded  lr, 
officers  of  engineers,  who  direct  them  upon  the  capitals  and  on 
the  several  points  by  which  it  is  intended  to  penetrate  the  in¬ 
trenchments. 

The  third  and  definitive  period  of  the  attack,  now  ensues. 
Ml  the  dispositions  having  been  completed  under  cover  of  the 
fire  from  the  artillery  and  light  infantry,  the  troops  are  put  in 
motion;  the  artillery  remaining  in  the  rear.  The  light  infantry 
and  some  bodies  of  infantry  of  the  line,  in  displayed  order, 
move  forward,  firing  on  the  intrenchments,  and  assault  the 
counterscarp.  During  this  firing  the  workmen  clear  the  pas¬ 
sages  and  remove  all  obstacles,  so  that  the  columns  of  infantrv 
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of  the  line  rnay  descend  into  the  ditch,  ascend  the  berme,  and 
get  over  the  scarp.  While  these  events  are  passing,  the 
light  and  other  troops  must  endeavour  to  form  on  the  top  of  the 
parapet.  As  soon  as  the  infantry  have  penetrated  into  the  in- 
trer.chinents,  the  workmen  make  passages  for  the  artillery  and 
cavalry  ;  and  all  the  troops  form  in  order  of  battle  inside  of  the 
works,  to  act  accordin  '  to  circumstances. 

By  these  genera!  modes  or  stages  of  attack,  we  perceive  that 
there  should  be  certain  combinations  in  the  disposition  of  bat¬ 
teries,  and  these  of  two  kinds.  The  one,  for  the  first  and  second 
periods  of  the  attack  ;  and  the  other,  for  the  third  period,  dur¬ 
ing  which  the  counterscarp  and  ditches  are  to  be  defended. 

The  first  kind  of  batteries  should  overlook  far  into  the  coun- 
o^iAc  MHeftO163  try,  anc*  hav’e  an  extensive  field  of  fire,  in  order  to  follow  the 
various  movements  of  the  enemy’s  batteries  and  columns.  Ac¬ 
cordingly  these  batteries  must  be  in  barbette  and  on  the  salient 
parts  of  the  works,  to  cross  their  fires  on  the  collateral  capitals 
and  fire  direct  upon  the  capitals  of  the  salients  that  are  des¬ 
titute  of  direct  fire  :  a  few  batteries  in  barbette  may  also  be 
posted  on  the  curtains. 

Embrasure  bat-  It  is  obvious  from  the  stages  of  the  attack,  that  the  barbette 
teries  reqmreil  to  ,  ,  '  ,  ,  .  ,  ,  c  ,, 

defend  the  crun  batteries  will  be  dismounted  as  soon  as  the  third  period  ol  the 

carp  attack  commences.  There  must  therefore  be  for  this  period 

batteries  less  exposed,  well  covered,  and  taking  in  Hank  and 
reverse  the  approaches  to  the  counterscarp,  and  enfilading  as 
much  as  possible  the  ditches  and  scarp.  Embrasure  batteries, 
judiciously  placed  on  the  re-entering  parts  and  covered  on  the 
side  of  their  exposed  flanks  by  traverses  of  gabions,  fulfil  this 
object ;  and  if  served  with  coolness  and  firing  canister  shot,  will 
render  the  attack  very  perilous. 

ipplic&tion  of  A  baslioned  system  armed  according  to  these  principles, 
the56 pri la!1 tioned  would  present  a  barbette  with  3  to  5  pieces  of  heavy  caliber 
on  the  flanked  angles,  and  a  barbette  at  the  extremities  of  the 
curtain  20  metres  (22  yards)  from  the  flank  angle,  or  a  single 
barbette  in  the  centre  of  the  curtain;  together  with  embrasure 
batteries  at  the  angles  of  the  shoulder,  and  on  the  flanks. 
These  latter,  if  the  enemy  can  enfilade  the  curtains,  must  be 
covered  on  the  side  of  the  flank  and  in  rear  by  gabionnades*. 


system. 


*  A  gabionnadc  is  a  traverse  or  epaulment  made  of  gabions.  See  Plate 


XII.  fi'.  4. 
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In  complex  works  presenting  many  salient  parts,  it  is  on  these 
salients  that  the  barbettes  are  established  ;  their  flanks  are 
defended  by  embrasure  batteries  on  the  re-entering  parts. 

The  tete  de  Pont  at  Cassel,  was  armed  in  1793  agreeably  to  T^eT/ponVat 
these  principles  ;  notwithstanding,  the  batteries  of  the  flanked  Cassel. 
angles  were  made  with  embrasures,  in  spite  of  our  opinion, 
which  could  not  prevail  at  a  time  when  sufficient  experience 
had  not  been  acquired  respecting  the  proper  use  of  artillery  in 
intrenchraents. 
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*  CHAPTER  IV. 

War  Pits  or  Trous  de  Loup ;  Palisades  and  F raises ;  Jlbattis 
and  Chevoux  de  Frise  ;  Closing  of  Gates  and  Outlets ;  the  Che- 
val  de  Frise ;  the  Military  Barrier. 

used"^)^  "ene-T  -^LL  field  intrenchments  are  generally  weak  against  attacks, 
peers,  toVrease  in  consequence  of  the  nature  of  the  materials  and  the  little  time 
intrenchments.  allowed  for  their  construction*.  The  scarps  and  counterscarps 
have  but  a  slight  relief,  and  terminate  in  planes  or  surfaces  in¬ 
clined  towards  the  horizon;  these  the  assailants  may  easily  get 
over,  and  fight  man  toman  with  the  assailed.  Accordingly  field 
works  are  exposed  to  be  attacked  by  assault ;  the  resistance 
that  they  oppose  is  greater  or  less,  according  to  their  good  or 

*  The  weakness  of  intrenchments  is  more  in  consequence  of  the  immobi¬ 
lity  of  the  defending  troops,  and  the  courage  that  human  nature  acquires  in 
offence,  than  in  the  imperfection  of  the  works.  The  attacking  party  may 
choose  the  time  and  point  of  attack ;  and  bjr  carrying  their  masses  against 
this  point,  whilst  they  keep  the  remainder  of  the  line  in  check  by  demon¬ 
strations  and  false  attacks,  they  must  generally  succeed;  for  if  the  assail¬ 
ants  have  three  or  four  times  the  force  of  the  assailed  at  the  decisiif  point, 
they  must  carry  that  point  in  spite  of  the  valour  and  devotion  of  the  defence. 
Should  even  one  half  of  the  assailants  he  cut  down,  they  are  still  twice  su¬ 
perior  to  the  assailed,  and  at  a  moment  when  they  have  just  surmounted  the 
summits  of  the  scarps  and  have  struck  their  opponents  with  dismay  and 
consternation.  When  the  line  is  forced  at  one  point,  the  whole  is  taken  in 
flank  and  reverse,  and  the  troops  collateral  to  this  point  must  retrograde 
or  perish.  And  such  is  the  temper  of  man,  that  passive  resistance  weakens 
his  courage  and  destroys  his  confidence  ;  from  the  very  idea  of  remaining 
on  the  defensive,  he  becomes  conscious  of  his  own  weakness  and  of  the 
enemy’s  strength.  Therefore  lines  with  intervals  should  be  preferred  ; 
their  defence  is  active,  and  should  terminate  in  bold  offence.  Besides,  the 
loss  of  one  point  does  not  entail  that  of  all  points  ;  and  the  troops  may 
take  moving  orders  of  battle  with  the  redoubts  as  points  of  support. 
These  remarks  apply  to  armies  of  regular  troops,  not  to  a  few  hundred  or 
a  few  thousand  men,  nor  to  militia  forces.  Very  few  of  the  maxims  of 
grand  tactics  have  relation  to  small  corps;  masses  are  alluded  to, 
which  require  considerable  time  and  space  to  manoeuvre  and  display.  The 
science  of  manoeuvres  might  therefore  in  its  application  to  two  armies,  be 
called  manoeuvring  against  time ;  for  the  army  that  manoeuvres  with  the 
greatest  celerity,  must,  all  things  else  equal,  vanquish  its  adversary. 

Translator, 
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bad  disposition.  It  is  to  correct  these  defects  and  increase  the 
strength  of  the  works,  by  rendering  the  assault  slower  and  more 
perilous,  that  engineers  avail  themselves  of  the  secondary  means 
afforded  by  the  country  and  their  resources  and  genius.  These 
means  are  :  1st,  Irons  de  loup,  or  war  pits  ;  z<l,  palisadings  and 
/ raisings  ;  3d,  chevaux  de  frise  ;  4th,  abattis. 

88.  Trous  de  loup  are  pits  dusr  in  the  form  of  a  reversed  fl8-  Pil5'  or 
1  1  °  trou  de  loup, 

truncated  cone,  with  a  superior  diameter  of  20  decimetres  (6^  11,11:6  in  t .  uum- 

1  '  4  dins  order 

feet),  and  an  inferior  of  only  3  decimetres  (1  foot  ),  and  17  de-  O'i.a'i  s  xn, 
cimetres  (5^  feet)  deep.  The  excavated  earth  is  thrown  upon  Xl  ) 
tiie  edges  of  the  excavation,  with  sufficient  slope  to  prevent  its 
falling  and  filling  up  the  pit.  At  the  bottom  of  each  pit  is  planted 
a  very  sharp  pointed  picket  10  decimetres  (3a  feet)  high.  To 
use  these  pits  for  defence,  they  should  be  made  in  3  or  4  paral¬ 
lel  rows,  in  the  quincunx  order.  For  this  purpose  equilateral 
triangles  are  drawn  with  sides  of  7  metres  (23A  feet)  long,  whose 
extremes  and  middles  are  the  centres  of  pits.  The  earth  cast 
up  between  the  intervals  of  the  pits,  makes  the  ground  so  broken 
that  troops  cannot  form  upon  it.  Their  construction  is  very  ex¬ 
peditious,  requiring  only  hands  and  a  few  hours’  work. 

These  pits  are  used  in  many  cases  :  1st,  in  front  of  lines,  to  Circumstances 
render  their  access  more  difficult,  and  to  longer  impede  the  p“p  may  ’ne'  ■-e’d 
inarch  of  attacking  columns  :  2d,  against  cavalry,  when  it  js  "Itl‘ adv,ntas- 
desirable  to  shelter  one  part  of  the  line  of  battle  from  their  at¬ 
tack  :  3d,  in  accessible  plains,  that  are  to  be  defended  by  mak¬ 
ing  use  of  small  inundations.  In  this  latter  case  the  excavated 
earth  is  not  to  be  formed  into  mounds,  but  must  be  so  spread 
about,  that  no  part  of  the  ground  will  appear  above  the  thin 
sheet  of  water  which  is  about  30  centimetres  (12  inches)  deep. 

Trous  de  loup  in  front  of  intrcnchments,  are  generally  made  p0?ition  0f 
by  tracing  them  20  to  30  metres  (22  to  33  yards)  from  the  sa-  onmrcncbmem's! 
lienl  parts,  and  nearly  parallel  to  the  faces  or  branches.  They 
must  be  under  the  full  effect  of  musketry  ;  if  the  relief  of  the 
works  be  inconsiderable,  it  will  be  proper  not  to  form  mounds, 
but  to  scatter  the  excavated  earth*. 

*  Trous  de  loup,  when  not  covered  by  inundations,  may  be  concealed 
by  weak  hurdles  and  branches  or  twigs,  covered  over  with  a  thin  layer  of 
earth  ;  This  mode  is  recommended  by  Teilke,  a  man  who  had  great  expe¬ 
rience  in  these  matters ;  he  served  in  the  seven  years  war  of  the  great 
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Trous  de  loup  may  also  be  made  in  the  bottom  of  the  ditches, 
and  even  immediately  upon  the  edge  of  the  counterscarp,  by 
eloigning  the  glacis  to  a  proper  distance.  In  this  last  case,  two 
rows  of  trous  are  sufficient. 

Example  and  The  defensive  dispositions  made  at  the  opening  of  the  last 
U£e  ol  them  1 

war  (1  792;  along  the  Loutre,  above  and  below  Lauterbourg, 

were  protected  by  trous  de  loup,  without  mounds,  and  covered 
by  a  sheet  of  water.  The  left  bank  of  the  Loutre  was  lined 
with  them,  and  they  were  defended  by  bodies  of  infantry  en¬ 
camped  upon  the  bills  on  the  right  bank. 

On  fronts  of  battle  where  attacks  of  cavalry  are  dreaded,  and 
which  cannot  be  repulsed  by  cavalry,  trous  de  loup  may  be 
used  with  effect.  Light  infantry  thrown  out  in  rear  of  the  pits, 
will  frustrate  all  the  attempts  of  the  enemy,  if  the  works  be 
made  without  his  knowledge  and  during  the  night  before  the 
batne. 

m e ans^i'0iic teu i .*  Next  to  earth,  wood  is  the  most  abundant  material  that 

nature  offers  to  engineers.  Of  this  they  should  make  frequent 
use,  eilher  for  palisades,  fraises,  and  abattis,  to  intrench  interior 
redoubts,  the  gorges  of  works. &c  ;  or  to  make  caponnieres  blinds, 
powder  magazines,  and  traverses  in  the  interior  of  the  works. 

The  stake  or  The  military  stake  called  palisade,  is  in  figure  a  trapezoid. 
{ plate  xii  The  breadth  of  its  base  is  20  centimetres  (8  inches),  its  large 
and  small  sides  are  respectively  20  and  1"  centimetres,  and  its 
length  is  So  to  35  decimetres  (10  to  1  feet).  Each  palisade 
is  sharpened  at  the  upper  end,  and  care  must  be  taken  to  hard¬ 
en  by  fire  the  lower  end  which  is  driven  into  the  earth. 

raiisa (tings.  They  are  used  in  all  works  to  form  palisadings  and  fraises. 

The  disposition  called  palisading,  considered  separately,  is  a 
species  of  intrencbment. 

A  palisading  is  erected  on  a  given  direction  by  making  a 
trench  or  ditch  upon  it,  about  10  decimetres  (3^  feet)  in  depth 
•  by  5  in  breadth,  in  which  the  palisades  are  planted  vertically 
or  with  a  small  inclination,  and  with  their  centres  separated  28 
centimetres  (1 1  inches)  apart,  so  that  they  form  a  sort  of  loop¬ 
holes  (creneuux). 

The  binding  When  the  palisades  are  firmly  fixed  in  the  earth,  they  are 
'breast' high.1  joined  together  by  a  lath  that  is  horizontal  or  parallel  to  the 
ground,  and  not  exceeding  135  to  140  centimetres  (Ji  to  4f 
feet)  above  it.  This  lath  is  6  by  8  centimetres  (2i  by  Si- 
inches)  square,  and  is  nailed  or  pegged  upon  every  palisade  : 


AND  FORTIFICATION. 


291 


f 


Chap.  IV.]  - - 

sometimes  they  are  fastened  by  two  rows  of  laths,  that  the 
whole  may  be  the  stronger*.  '  ,  ... 

The  f  raise  is  an  horizontal  or  very  inclined  palisading,  placed  (p™eTE  ‘  XII. 
on  the  sides  of  works  or  on  their  exterior  slopes.  In  establish-  !  ' 
ing  a  fraise  there  must  be  fixed  in  the  side  ot  the  work  a  beam 
called  a  coussinet,  30  by  30  centimetres  (12  inches)  thick,  and 
so  placed  that  its  exterior  face  shall  be  horizontal  or  inclined,  ac¬ 
cording  as  the  fraise  is  to  be  inclined.  On  this  beam  the  stakes 
are  perpendicularly  fixed  and  nailed,  and  should  project  out  20 
to  25  decimetres  (6f  to  8|  feet) ;  the  coussinet  is  then  covered 


over  with  earth. 

The  manner  of  placing  palisades  and  fraises  in  works,  is  not  frames 

without  importance.  In  the  campaign  of  1792,  in  the  army  0f  intreneh“8“ts‘’’f 
the  north,  all  the  palisadings  that  we  found  established  in  the 
numerous  intrenchments  under  the  direction  of  foreign  engi¬ 
neers  newly  appointed,  were  vicious ;  they  were  almost  uni¬ 
versally  planted  vertically  upon  the  bermes.  We  obtained  an 
order  from  the  General  to  have  them  planted  in  fraises  on  the 
scarp,  or  as  palisades  on  the  counterscarp,  covering  them  by  a 
glacis. 

O 


There  are  but  three  ways  of  establishing  fraises  ;  on  the 
edge  of  the  counterscarp,  on  the  berme,  or  on  the  slopes  of  the 
scarp  and  counterscarp.  The  first  mode  exposes  them  to  be 
cut  by  the  enemy.  If  placed  on  the  scarp,  they  are  liable  to 
be  broken  by  the  rolling  of  howitzes  upon  them  in  quan¬ 
tities.  Therefore  the  best  disposition  of  them  is  15  decimetres 
< 5  feet)  below  the  edge  of  the  counterscarp. 

There  are  likewise  many  methods  of  planting  palisades  ;  but 
we  would  observe,  that  the  disposition  of  these  can  only  be 
strong  in  proportion  as  they  are  within  arm’s  reach  of  the  de¬ 
fending  party.  This  is  a  principle  that  we  think  ought  never 
to  be  departed  from. 

1st.  If  the  palisades  be  planted  upon  the  berme,  they  will  be 
seen,  and  speedily  ruined  by  the  enemy’s  cannon  and  howit¬ 
zers  :  this  method  must  therefore  be  exploded. 


Rule:  Palisa¬ 
dings  should  he 
within  arm’s 
re»ch  of  (he  de¬ 
fending  party. 


1st.  Palisades 
upon  the  berm  . 


Teilkc  recommends  planting  the  palisadings  under  a  very  considerable 
inclination  towards  the  exterior;  and  likewise  planting  them  alternately 
rertical  and  exteriorly  inclined.  Thi-  arrangement  renders  it  extremely 
difficult  to  cut  them  down  by  hand.  Such  defences  should  be  always  at¬ 
tacked  with  cannon  and  howitzers.  * 

.  _i_  Translator,  . 
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iatuiulla  JeX  ^  be  flanked,  the  palisades  may  be  fixed  in 

the  middle,  or  at  the  foot  of  the  scarp  or  counterscarp  :  it  is 
less  expedient  to  place  them  at  the  foot  of  the  scarp,  on  ac¬ 
count  ol  the  injury  they  may  sustain  from  falling  hcwilzes  and 
bombs. 

But  if  the  ditches  be  not  defended,  these  dispositions  are 
vicious,  and  must  not  be  used. 

T^PaUaJesu’^j-  Vauban  placed  his  palisades  30  to  -40  metres  (33  to  -13  yard;,) 
oeanietscirp.  in  advance  of  the  counterscarp.  A  palisading  thus  distant,  is 
badly  covered  by  a  false  glacis,  and  is  not  under  the  arm  of  the 
defendants,  who  cannot  protect  it  by  the  sword  and  bavonet  . 
besides  it  serves  as  a  cover  to  the  enemy,  who  may  cut  it  down 
with  ease.  We  are  of  opinion  that  this  method  ought  not  to 
be  used. 


Pali-aicson the  A  palisading  2  or  3  metres  (7  to  10  feet)  from  the  counter- 

-  .’ge  of  tie  conn-  °  ' 

terjesrp.  scarp,  and  covered  by  a  small  glacis,  should  be  preferred  :  if 

it  be  necessary,  the  counterscarp  may  be  lowered  4  or  5  deci¬ 
metres  (16  to  20  inches).  By  this  arrangement  the  palisades 
are  defended  by  the  direct  fire  of  the  intrenchment»  ;  and  mav 
also  be  protected  by  the  bayonet,  by  placing  behind  them 
platoons*,  of  grenadiers.  It  must  be  observed  that  an  armed 
man  cannot  leap  from  the  crest  of  the  glacis  over  the  p;  -  » 

and  that  the  workmen  of  the  engineers  w  ill  find  it  difficult  to 
cut  them  down. 

. ibnttis  are  excellent  means  of  strengthening  intrencliii.<  ms 
they  are  frequently  used  isolatedly,  to  mask  openings  and  ren¬ 
der  parts  of  woods  impenetrable.  In  this  way  we  employed 
them  at  the  beginning  of  the  last  war  (1792),  by  cros.-i::,  with 
a  line  of  abattis  part  of  the  forest  of  Bewal,  between  Weissem- 
bourg  and  Lauterbourg  ;  and  these,  defended  by  a  few  bodii- 
of  troops,  rendered  the  forest  impervious  to  the  enemy. 

.BMenptrn^of  Abattis  are  made  with  middling  sized  trees,  or  with  heavy 

_  LATE  xn,  fig.  full  of  branches,  having  all  the  slender  boughs  cut  off, 

and  the  branches  sharpened.  The  trees  or  limbs  thus  pre¬ 
pared,  are  laid  side  by  side  with  their  boughs  and  branches  in¬ 
terwoven,  and  their  sharpened  points  towards  the  enemy.  To 


render  the  whole  more  solid  and  prevent  the  enemy  from  re¬ 
moving  them,  the  trunks  of  the  trees  and  limbs  arc  pinned  to 
the  earth  by  crotchet  pickets  driven  very  deep.  To  attack 
such  abattis.  is  a  difficult  operation,  requiring  cannon  to  ruin 
and  cut  openings  through  them. 


AND  FORTIFICATION. 


293 


Abattis  at  the 
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The  abattis  with  which  Cassel  was  surrounded  at  the  begin- 
ning  of  the  works,  were  arranged  in  this  manner,  and  placed 
30  metres  (34  yards)  from  the  salients  and  parallel  to  the  faces 
of  the  works. 

There  are  several  ways  of  placing  abattis  in  intrenchmenls :  A.  Placing  of sb»t- 

^  1  °  *18  in  intrench- 

1st,  establishing  them  at  the  bottom  of  the  ditches  :  this  can  (plate 
only  be  done  when  the  ditches  are  well  defended. 

2d.  Planting  them  upright  against  the  counterscarp ;  but  in  this 
position  they  are  easily  thrown  down  by  the  enemy. 

3d.  Placing  them  in  advance  of  the  counterscarp,  and  cover¬ 
ing  them  by  a  low  and  short  glacis  ( glacis  coupe).  This  dis¬ 
position  is  good,  and  is  that  most  generally  adopted. 

4th.  Finally  ;  placing  them  upon  the  terra-plain  of  the  small 
covert  way  ;  this  appears  preferable  to  palisadings,  and  to  the 
other  methods  of  disposing  the  abattis. 

It  frequently  occurs  in  the  course  of  a  campaign,  that  at  the 
moment  the  two  armies  are  ready  to  fall  upon  each  other,  ™i battles, 
abattis  are  made  to  cover  portions  of  the  field  of  battle.  Gene¬ 
ral  Merci  made  great  use  of  them  in  his  position  at  Freybourg 
in  1644  ;  and  it  required  all  the  skill,  prudence,  and  fortitude 
of  Turenne,  united  to  the  desperate  valour  of  the  great  Conde, 
to  force  the  position  thus  prepared  and  defended. 

At  Fontenoy,  Malplaquet,  &c.  there  were  great  quantities 
of  abattis,  which  were  only  established  on  the  eve  of  those 
memorable  battles. 

Before  the  use  of  artillery,  great  quantities  of  chevaux  de  The  cbevai  de 
f rise  were  carried  in  the  train  of  armies,  and  they  were  then,  xu.‘ fig  2o‘ATE 
as  in  our  days,  used  for  several  purposes  ;  especially  to  cover 
parts  of  fronts  of  battle,  and  shelter  them  from  the  assaults  of  a 
numerous  cavalry.  The  infantry  likewise  used  them  as  a 
moveable  intrenchment  that  was  always  ready  at  hand.  Now- 
a-days,  the  chevaux  de  frise  that  are  carried  along  with  the 
artillery  train,  are  of  little  other  use  than  to  close  up  the  out¬ 
lets  and  gorges  of  enclosed  works,  destroy  fords,  Lc. 

The  cheval  de  frise  is  composed  of  an  hexagonal  beam  20  to  Description  of 
30  decimetres  (6f  to  lo  feet)  long,  and  20  by  20  centimetres  val“i"c.Ch'* 
(8  inches).  On  the  six  sides  or  faces  33  stakes  called  lances, 
are  fixed,  and  are  15  decimetres  (5  feet)  long,  and  in  thickness  not 
exceeding  5  by  5  centimetres  (2  inches)  ;  they  are  shod  with 
iron.  Each  beam  has  its  extremities  furnished  with  an  iron 
ring,  from  which  a  chain  is  extended  with  two  eves  and  fur- 
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nished  with  a  T.  This  chain  serves  to  unite  together  all  the 
chevaux  de  frise,  and  form  one  whole  of  parts  difficult  to  se¬ 
parate. 

Chevaux  de  frise  are  made  of  white  wood,  with  a  view  to 
render  them  light.  The  total  weight  of  one,  including  the  lan¬ 
ces,  is  53  kilogrammes  (about  120  lbs.  Eng.). 
opniin^o^ou11®  90‘  We  bave  already  seen  that  openings  or  passages  should 
radntgf  (plate  be  'n  tbe  *east  exposed  parts  of  intrenchments,  either  for 
T:1  d  the  movements  of  troops,  or  for  communicating  with  the  country 

without.  These  passages  are  closed  in  various  modes,  but 
most  frequently  with  particular  chevaux  de  frise,  or  by  bar¬ 
riers.  These  obstructions  are  used  at  all  posts,  and  are  pre¬ 
pared  by  tbe  troops  to  prevent  surprise. 
the^'cheva?11  de  This  kind  of  cheval  de  frise,  although  a  little  complex,  may 
eioslng U passages  be  made  bT  the  common  workmen  found  in  every  village.  The 
^rl»o|e  description  therefore  of  this  work,  forms  part  of  those  elements 
cut  in  Campagnt)  0f  fortification  in  which  it  is  proper  to  instruct  the  young  offi¬ 
cer  of  the  line,  so  that  he  may  be  able  to  conduct  the  essential 
defences  of  a  post. 

The  body  of  the  cheval  de  frise  intended  for  closing  an  out¬ 
let,  is  30  to  35  decimetres  (10  to  12  feet)  long,  and  25  by  25 
centimetres  (10  inches)  thick  :  when  fixed,  the  diagonal  of  the 
section  perpendicular  to  the  axis,  is  vertical.  It  is  sufficient  to 
bristle  it  with  lances  set  square  on  the  4  faces,  or  we  may 
cut  the  beam  into  6  faces  or  sides.  The  lances  are  set  in 
grooves  with  iron  bolts  or  heavy  nails,  and  clasped  with  iron, 
the  better  to  fix  them  to  the  body  of  the  cheval.  To  make  this 
machine  moveable,  one  of  the  ends  is  cut  and  a  hole  of  10  cen¬ 
timetres  (4  inches)  is  bored  in  it,  to  pass  through  the  rounded 
head  of  one  of  the  fixed  upright  posts.  To  support  the  other 
end  of  the  cheval  and  give  it  an  interior  rotary  motion,  it  is  left 
of  the  rectangular  form  for  a  length  of  30  centimetres  ( 1  foot),  and 
on  the  two  upper  faces  four  spindles  ( fuseaux )  are  set  two  by 
two  in  the  same  vertical  plane  and  perpendicular  to  tbe  axis  of 
the  body.  These  are  fixed  and  strongly  bolted,  and  joined  to¬ 
gether  underneath  by  a  cross  piece.  The  two  horizontal  cross 
pieces  are  15  centimetres  (6  inches)  apart ;  they  are  crossed  in 
the  middle  by  a  bolt  with  a  trundle.  This  trundle  or  wheel 
bears  the  whole  weight  of  the  cheval  de  frise,  and  traverses  upon 
a  circular  timber  fixed  in  the  ground.  This  same  end  of  the 
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cheval  lies  against  the  second  upright  post,  and  is  fixed  to  it  by 
a  bolt  or  other  means. 

Barriers  are  more  generally  used  in  fortresses  and  large  posts,  The  barrier, 
than  in  intrenchments.  However,  by  making  them  as  simple  as 
possible,  they  may  be  completed  with  sufficient  dispatch  to  be 
put  up  as  soon  as  the  intrenchments  are  defensible. 

In  barriers,  like  that  drawn  in  Plate  XII,  two  things  are  to  Description  of 
......  the  great  barrier. 

be  distinguished  ;  the  two  shutters  ( battans )  that  shut  one  upon  (/late  xii, 

another  like  the  folds  ( venteaux )  of  a  folding  door,  and  the  dor¬ 
mant  frame  ( chassis  dormant )  on  which  the  shutters  move.  / 

The  dormant  frame  being  established,  should  be  immoveable, 
and  capable  of  sustaining  the  weight  of  the  two  shutters.  It 
is  composed  of  many  pieces  more  or  less  numerous,  according 
to  the  intended  strength  of  the  barrier  and  its  use.  In  the  bar¬ 
riers  of  posts  and  intrenchments,  the  dormant  frames  are  made 
as  simple  as  possible. 

The  frame  of  a  grand  barrier  is  composed  of; 

1st.  Two  upright  posts,  30  decimetres  long  (10  feet),  and 
24  by  27  centimetres  (10  by  11  inches)  thick  : 

2d.  An  under-threshold  ( sous  seuil ),  to  which  the  two  up¬ 
right  posts  are  joined  in  mortice  and  tenon  ;  its  length  is  52 
decimetres  (171  feet),  and  28  by  28  centimetres  (11  inches) 
thick.  The  under  threshold  extends  beyond  the  uprights  on 
both  sides  about  12  decimetres  (4  feet)  : 

3d.  Twohorizontal  coussinets,  on  which  the  under-threshold 
lies,  which  is  notched  5  centimetres  (2  inches)  to  receive  them  : 

4th  Four  coussinet  braces,  2  under-threshold  braces,  and  2 
running  wheel  braces  ( liens  chasse  roues )  : 

5th.  A  threshold  32  centimetres  (13  inches)  higher  than  the 
under-threshold,  and  30  decimetres  (10  feet)  long,  exclusive  of 
the  tenons,  and  20  by  23  centimetres  thick  : 

This  frame  is  well  joined  together  and  pegged  and  bolted, 
and  is  placed  in  the  ground  which  should  cover  the  threshold 
about  25  centimetres  (10  inches). 

Each  shutter  of  a  barrier  consists  of  a  frame,  in  which  are 
distinguished  ;  1st,  2  upright  posts  20  decimetres  (6f  feet)  long, 
and  16  by  10  centimetres  (6J-  inches)  thick;  2d,  2  horizontal 
cross  pieces,  one  above,  and  the  other  below  ;  3d,  1  sling 
piece  ( echarpe ) ;  4th,  7  spindles  or  laths. 

In  the  upright  posts  of  the  opening  (or  shutters)  a  pair  of 
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grooves  are  made  5  centimetres  (2  inches)  deep,  and  10  centime¬ 
tres  wide,  for  the  folding  ( battle )  or  closing  of  the  barrier. 

In  each  of  the  upright  posts  of  the  frame,  from  the  threshold 
up,  a  groove  16  centimetres  by  1 1  (6|  by  4§  inches)  is  made 
to  receive  each  upright  of  the  barrier,  which  must  be  rounded 
to  facilitate  their  circular  play, 
tie  terrier?'  "r  The  iron  work  of  the  barrier  consists  of ; 

1st.  Two  collars  firmly  fixed  in  the  posts  of  the  frame,  and 
encircling  the  top  of  the  uprights  of  the  folds  or  shutters  : 

2d.  Two  pivots  with  arms  and  sockets,  and  on  which  the 
, folds  turn  : 

2d.  Double  bands,  embracing  and  consolidating  the  union  of 
the  uprights  and  cross-pieces  : 

4th.  A  catch  bolt  to  lock  the  barrier. 

Frequently  there  is  used,  instead  of  a  bolt,  an  iron  latch 
(fleav.  de  fer)  turning  upon  one  of  the  uprights  of  the  fold 
(battee)  and  falling^into  two  iron  crotchets,  and  kept  there 
by  means  of  a  catch  (<ige)  let  into  a  lock. 

The  sockets  ( crapaudines )  are  placed  upon  the  threshold, 
when  there  is  no  pavement ;  and  on  a  free  stone,  when  there 
is  a  pavement  above  the  threshold. 

The  plate  sufficiently  shows  the  remainder  of  these  minute 
details. 

General  reflec-  The  field  of  battle  fortified  by  extended  intrcnchments,  is 
ons. 

now  aruied  and  provided  with  every  thing  that  can  contribute 
to  its  defence,  it  is  palisaded  or  Raised,  or  covered  with 
abattis,  according  to  circumstances  ;  and  armed  with  batteries 
judiciously  posted,  that  command  far  over  the  country  and  tlank 
all  parts  of  the  defences. 

If  the  General  commanding  understand  fully  the  properties 
and  power  of  the  arms  of  artillery  and  engineering,  and  their 
relations  writh  other  arms ;  if  he  know  how  to  manoeuvre 
and  direct  his  forces,  so  as  to  produce  the  effect  that  shomd  be 
attained  ;  it  cannot  be  doubted  but  that  he  will  be  able  to  de¬ 
fend  himself  against  a  very  superior  army  ;  and  be  may  even 
obtain  advantages  that  will  enable  him  to  rise  from  the  defen¬ 
sive  into  the  offensive. 
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Enclosed  Works,  used  separately,  or  in  extended  systems ;  Re- 
dans ;  Lunettes;  Redoubts;  Small  Field  Forts,  £c. 

91.  THE  systems  of  extended  lines  that  we  have  described, 
.re  not  the  class  of  works  most  frequently  used  in  war.  It  is 
daily  necessary  to  occupy  particular  points,  isolated  and  un¬ 
supported  by  other  works,  and  which  must  be  defended  by 
small  bodies  of  troops  or  mere  detachments,  with  little  artille¬ 
ry.  Sometimes  they  are  destitute  of  artillery,  and  musketry  is 
the  only  arm  that  must  be  depended  on  for  their  defence. 

We  will  describe  the  works  that  compose  this  class;  they  are 
used  according  to  circumstances  and  localities. 

A  detached  and  isolated  work  being  exposed  to  be  complete¬ 
ly  surrounded  by  the  enemy,  should  be  sufficiently  strong  in 
ihtdf,  and  its  defences  should  make  front  on  all  sides.  Its  fire 
LWtijHl'ihe  direction  of  the  radii  of  the  curve,  it  follows  from 
lb:  re4pibite  data,  that  the  defensive  perimeter  should  bj^in  it- 
selfa  re-entering  enclosed  figure.  k* 

Such  works  are  called  redans,  Jleches,  lunettes,  redoubts,  small 
'arts  [ fortins ),  and  Jleld  forts  ( forts  de  cumpagne) ,  &c. 

In  all  these  works,  the  profiles  are  the  same  as  those  we  have 
precedingly  determined  ;  we  have  therefore  nothing  to  add  on 
the  vertical  projection.  But  we  will  carefully  examine  the  pro¬ 
perties  and  defects  resulting  from  the  extent  and  figure  of  the 
trace  or  ground  plan  of  the  covering  line ;  and  then  exhibit  the 
use  that  is  made  of  these  works  in  war. 

The  first  and  most  simple  detached  work  is  the  redan;  its 
figure  we  already  know.  It  is  used  whenever  its  gorge  can  be 
secured  by  natural  obstacles,  or  when  troops  are  stationed  in 
its  rear  to  prevent  the  enemy  from  turning  it.  The  trace  of 
this  work  is  very  simple ;  but  its  defects  are  numerous.  The 
interior  of  the  terra  plain  is  very  confined,  and  its  capital  is 
destitute  of  direct  fires  ;  its  salient  angle  should  not  be  less 
than  60  degrees,  and  whenever  possible  it  is  made  a  right  an¬ 
gle.  To  obtain  direct  fires  on  the  capital,  the  inside  of  the 
salient  must  be  rounded  ;  this  is  better  than  making  it  with  a 
straight  face  ( pan  coupe).  When  there  is  artillery  to  defend 
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The  B4;he. 


The  lunette. 


the  redan,  it  is  posted  in  the  rounding  of  the  salient  angle, 
which  is  in  this  case  made  with  a  straight  face  (d  pan  coupe). 

When  the  redan  is  advanced  in  front  of  other  works  that  sup¬ 
port  and  flank  it,  and  when  its  dimensions  are  smali,  it  takes 
the  name  of fltche.  The  sides  of  the  fleche  are  15  to  20  me¬ 
tres  (163  to  22  yards),  and  its  angle  varies  from  C0°  to  30'. 

When  the  faces  of  the  redan  are  broken  towards  the  interior 
to  form  flanks  and  obtain  greater  space  inside,  without  however 
excessively  lengthening  the  faces,  it  assumes  the  figure  of  a 
small  detached  bastion,  and  is  called  a  lunette  or  piece  (work). 

The  dimensions  of  lunettes  arc  40  to  50  metres  (45  to  5G  yards) 
for  the  faces,  and  12  to  15  (13}  to  16J  yards)  for  the  flanks  ; 
the  flanked  angle  is  70  to  90  degrees. 

Lunettes  and  fleches  having  their  gorges  open  like  the  redan, 
they  are  used  in  similar  circumstances  and  when  the  enemy 
cannot  turn  and  carry  them  by  the  gorge. 

All  enclosed  works  that  are  intrenched  on  their  whole  peri¬ 
meter  and  of  moderate  size,  and  whose  figures  are  such  as  to 
furnish  direct  fires  only,  (without  flanking  fires,)  are  called 
redoubts.  AjsfWh* 

Redoubts  may  be  of  any  form  ;  the  figure  which  is  ftfct  and 
moffTavourable  to  defence,  all  other  things  being  equal,  is  that 
which  is  circular,  or  a  polygon  with  sides  of  1  metre  :  this 
length  corresponds  to  the  line  of  musketry  fire. 

In  the  circular  or  polygonal  redoubt,  the  fires  diverge  to¬ 
wards  the  country,  and  there  are  no  parallel  columns  of  fire  ; 
but  then  the  fires  are  all  equally  distributed,  and  there  are 
not  on  the  circumference  any  considerable  sectors  destitute  of 
fire,  and  against  which  the  enemy  may  direct  columns  of  at¬ 
tack.  This  figure  possesses  also  the  essential  property  of 
enclosing  the  greatest  space  by  an  equal  perimeter. 

But  though  the  circular  form  be  the  most  advantageous,  and 
its  trace  is  very  simple,  and  it  would  be  proper  to  approximate 
to  this  form  all  the  other  figures;  nevertheless  nothing  is  more 
rare  in  war,  than  to  find  this  form  used.  Square  and  quadri¬ 
lateral  redoubts  only,  are  in  general  use. 

Defects  of  the  The  square  or  quadrilateral  redoubt  has  the  defect  common 
lateral  redouts  to  all  salients;  that  of  having  on  the  4  capitals,  4  sectors  des¬ 
titute  of  direct  fires,  and  consequently  without  any  defence,  as 
thev  are  not  flanked.  Hence,  the  enemy  may  move  upon  the 
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capitals  without  sustaining  any  sensible  loss,  and  gain  the  ditch 
without  being  touched. 

To  obviate  this  defect,  care  is  taken  to  make  the  sides  of  the 
redoubt  a  little  larger,  and  to  round  all  the  angles  in  order  to 
post  infantry  in  them.  If  there  be  artillery,  straight  faces 
should  be  made  upon  the  angles,  and  the  batteries  established 
upon  them. 

As  early  as  1  740,  the  directors  of  fortifications,  Lafon  and  Clairac, 
conceived  a  plan  of  procuring  fires  on  the  capitals  of  the  salients  of 
a  redoubt,  by  cutting  the  covering  line  into  the  cremaillere  or 
serrated  form,  and  making  one  of  the  teeth  of  each  crotchet 
(when  the  redoubt  is  square),  parallel,  and  the  other  perpen¬ 
dicular  to  the  capital.  If  the  redoubt  be  irregular,  the  trace 
is  modified.  The  ground  plan  of  this  disposition  would  lead 
us  to  believe  that  the  direct  fires  are  preserved,  whilst  nume¬ 
rous  fires  on  the  direction  of  the  capitals  are  acquired  by  it. 
Indeed  if  we  suppose  the  surplus  thickness  to  be  given  to  the 
parapet  to  form  the  teeth  of  the  cremailleres,  be  about  8  deci¬ 
metres  (2|  feet),  the  teeth  will  be  11.3  decimetres  (33  feet). 
Therefore  when  the  covering  line  JIB  is  a  right  line,  we  have 
3  direct  lines  of  fire  through  the  points  c',  a',  b'.  In  the  case 
of  cremailleres,  we  may  have,  1st,  3  direct  lines  of  fire  co,  ar, 
bq ;  2d,  2  lines  of  flank  fire  mt  and  nx ;  so  that  each  face  of 
the  redoubt  can  furnish  three  columns  of  fire  ;  one  direct,  and 
two  flank  columns  parallel  to  the  capitals  on  the  right  and  left. 

This  mode,  however  specious  at  first  sight,  cannot  stand  the 
test  of  rigorous  examination  by  the  established  principles  of 
war  :  1st,  as  respects  the  construction,  it  is  impracticable  ; 
because  of  the  workmanship  that  it  requires,  and  the  precision 
it  demands,  and  without  which  it  would  probably  be  more  in¬ 
jurious  than  useful :  2d,  the  surplus  thickness  given  to  the 
parapet,  diminishes  the  interior  capacity  and  increases  the 
labour :  3d,  the  fire  of  the  crotchets  have  not  the  effect  that 
the  ground  plan  would  seem  to  promise  :  the  vertical  projec¬ 
tion,  and  possibility  of  manoeuvring  the  fires,  show  their  real 
value.  We  piust  observe  that  the  teeth  of  the  cremaillere  are 
in  the  inclined  plane  of  the  superior  slope,  and  are  consequent¬ 
ly  inclined' towards  the  exterior.  This  consideration  prevents 
us  from  giving  to  the  surplus  thickness  more  than  8  decimetres 
(2J  l'ect),  and  even  by  this  increase  it  will  follow,  that  if  the 
breast  height  be  correct  on  the  direction  JIB,  it  will  be  too 
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great  on  CF  ;  and  if  it  be  properly  determined  on  CF,  it  will 
be  too  low  on  AB.  In  the  first  case,  the  lines  of  fire  from  the 
points  c,  m,  n,  and  b,  will  not  be  effective  :  in  the  second  case, 
the  soldiers  at  m,  a',  and  n,  will  not  be  sufficiently  covered. 
To  these  defects  must  be  added,  that  the  lines  of  flank  fire  m(. 
nx,k.c.,  have  not  the  uecessary  plunge  to  scour  to  the  counter¬ 
scarp  ;  they  will  strike  the  ground  too  far  from  this  line.  And 
lastly  ;  the  infantrymen  at  i,  m,  and  c,  cannot  fire  at  the  same 
time,  because  their  arms  would  cross  each  other. 

Notwithstanding  these  observations,  this  method  should  not 
be  absolutely  rejected;  3  or  4  cremailleres  made  on  the  right 
and  left  of  the  salient,  may  produce  some  effect  upon  the  capi¬ 
tal,  and  astonish  the  enemy  who  may  have  expected  to  approach 
with  safety  in  this  direction. 

A  salient  beiDg  given,  of  about  70  degrees  or  an  obtuse  an¬ 
gle  of  iO  degrees,  construct  on  the  right  and  left  of  this  sali¬ 
ent  cremaillere  teeth  furnishing  fires  upon  the  capital  ;  and  de¬ 
termined  by  the  profile  taken  on  the  direction  of  the  4th  line  ol 
fire,  the  point  in  front  of  the  salient  where  this  line  of  fire  strikes 
the  ground. 

The  solution  of  this  problem  will  enable  the  students  to  set. 
a  proper  value  on  this  method,  which  is  more  ingenious  than 
useful,  and  which  we  never  had  time  to  use  in  the  various  works 
that  we  have  constructed  in  the  field. 

The  profile  of  the  faces  of  a  redoubt,  depends  on  the  nature 
of  the  attack  to  be  sustained  ;  it  being  the  same  with  these 
works  as  with  lines.  The  thickness  of  the  parapet  roust  be 
made  4  metres  (13i  feet),  in  case  it  is  threatened  to  be  attacked 
with  8  and  12  pounders. 

it  frequently  happens  that  all  the  faces  of  a  redoubt  are  not 
exposed  to  be  battered  by  the  enemy’s  cannon.  In  this  case 
the  thickness  of  the  faces  not  exposed,  is  diminished  to  increase 
the  interior  capacity.  The  communications  of  redoubts  with 
the  exterior,  are  made  in  the  faces  least  exposed  to  the  insult* 
of  the  enemy.  An  opening  of  about  4  metres  (13£  feet)  wide 
is  left  in  the  parapet,  and  a  corresponding  mass  of  earth  is  left 
in  the  ditch  to  serve  as  a  bridge.  This  opening  is  closed  by 
barrier  placed  on  the  direction  of  the  covering  line. 

As  the  barrier  would  he  easily  attacked,  the  opening  is  co¬ 
vered  by  a  small  redan,  between  the  extremities  of  who*' 
faces  and  the  counterscarp,  there  is  left  an  interval  of  25  d. 
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cimetres  (8i  feet).  For  greater  security  it  is  better  to  excavate 
all  the  ditch,  and  throw  over  it  a  small  wooden  bridge  which 
is  fired  at  the  moment  of  attack,  or  the  timbers  of  which  help 
to  fortity  the  opening  of  the  passage. 

Vv  hen  the  size  of  the  redoubt  permits,  we  may,  instead  of 
constructing  a  small  redan,  which  is  liable  to  great  objections, 
make  an  interior  traverse  to  mask  the  passage.  In  this  case  it 
will  be  proper  to  establish  two  barriers  between  the  traverse 
and  the  parapet,  so  that  the  enemy  on  penetrating  through  the 
great  opening  will  find  himself  under  three  cross  fires.  Be¬ 
sides,  it  will  be  easy  to  barricade  it  with  the  timbers  of  the 
bridge  of  the  ditch. 


A  small  ditch  may  be  made  in  front  of  this  traverse  ;  and  Additions 
above  all,  it  must  not  be  neglected  to  plant  at  the  foot  of  it  a  ‘‘a'erse 
strong  palisading  that  must  be  enfiladed  by  the  fire  of  the  bar¬ 
riers!  * 


to 


Instead  of  making  the  traverse  of  earth  with  slopes  requiring  Travel  made 
a  great  deal  of  space,  it  may  be  made  of  a  row  of  trunks  of  trees,* instead  of 
trees  with  their  lateral  faces  squared  and  placed  together;  and  earth'" 
instead  of  a  banquette  to  fire  over  the  summit,  loop  holes 
( creneaux )  may  be  made. 

^To  discover  the  rules  by  which  to  judge  of  the  relations  Rations  that 

that  should  connect,  1st,  the  extent  of  the  covering  line  ;  2d,  the  “he  extent 

interior  capacity  ;  3d,  the  number  of  troops  required  for  the  de-  pacitynteo°r  in" 

fence  of  the  intrenchments ;  we  must  refer  to  those  principles  of 

minute  tactics,  which  show  the  nature  of  the  defence  in  ?umber  or  men 

v,  m  jjcuc-  ior  their  defence. 

ral.  * 


1st.  Tactics  allow  a  front  of  10  decimetres  (31  feet)  to  each  First  r„u  0f 
infantry  soldier  lining  an  intrenchment,  so  that  he  may  freely  'actics' 
use  his  arms. 

2d.  One  square  metre  of  the  terra-plain  of  a  work  (about  11  slc,ndr»u. 
square  feet)  is  also  allowed  to  each  soldier  of  the  corps  allotted 
for  its  defence*. 


7 rilkc  allows  for  redoubts  13  square  feet  for  every  soldier  of 
flic  garrison,  and  216  square  feet  'for  every  gun.  So  that  by  multiply¬ 
ing  the  numbers  of  the  garrison  by  13,  and  the  several  pieces  by  216, 
and  adding  these  together,  we  find  the  whole  interior  capacity;  and 
thence  extracting  die  square  root,  we  have  the  side  of  the  square  re¬ 
doubt  for  any  given  number  of  men  and  cannon;  and  vice  versa  the 
number  of  these  for  any  redoubt. 

In  sandy  soils  it  is  good  to  make  the  interior  reveternent  of  a  parapet 
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3d.  In  order  that  an  intrenchment  may  "be  defended  with 
the  smallest  number  of  men,  it  is  necessary  that  the  parapet  be 
lined  with  infantry  without  discontinuity,  and  that  there  be  a 
reserve  of  about  one-fifth.  This  condition  of  defence  gives  the 
whole  number  of  soldiers,  when  we  know  the  number  of  metres 
in  the  covering  line:  let  a  be  this  number,  and  we  will  have 

C  a 

for  the  whole  number  of  men  required  — . 

5 

But  this  first  state  of  defence  does  not  afford  a  fire  sufficient¬ 
ly  w'arm,  and  which  can  he  long  enough  kept  up  ;  accordingly 
tactics  prescribe  that  the  parapet  he  lined  with  two  ranks  ol 
infantry,  and  that  there  be  in  addition  a  reserve  of  an  eighth  or 
tenth.  On  this  supposition  the  number  of  the  defendants 
1  7a 

would  be  given  by  — — . 

«  T  f®  . 

In  this  second  state  the  fire  is  more  terrible,  and  the  soldier 
of  the  second  rank  load  the  arms  on  the  slope  of  the  banquette 
whilst  the  first  rank  fires. 

The  two  degrees  of  defence  of  which  we  speak,  relate  only 
to  the  defence  by  fire  arms.  In  order  that  the  state  of  the  de¬ 
fence  may  he  complete,  there  must  he  sufficiently  large  corps 
of  reserve  to  support  the  troops  lining  the  parapet  and  repulse 


with  hurdles  :  to  effect  this,  stakes  are  stuck  in  the  ground  and  wattled 
together.  By  allowing  one  man  to  every  four  feet,  the  parapet  may  be 
thus  faced  in  a  day.  In  cases  of  great  haste,  stakes  with  branches  laid 
loosely  inside,  will  answer.  Birch  and  fir  branches  and  twigs  are  pre¬ 
ferable  for  saucissons;  and  for  gabions,  willow,  hazel,  alder,  birch 
poplar,  and  beech.  Two  men  make  a  gabion,  whilst  two  collect  mate¬ 
rials  ;  it  is  made  in  half  an  hour.  Hurdles  are  generally  4  to  C  fee. 
long,  and  are  excellent  for  passing  marshes,  or  establishing  posts  or  bat¬ 
teries  on  swampy  ground. 

The  works  at  Plattsburg,  constructed  in  1314  by  that  estimable  ofn- 
cer  Col.  Totten,  were  in  a  very  light  sandy  soil,  difficult  to  sustain  un¬ 
der  any  slope.  They  were  first  revested  with  branches  and  twigs  laid 
in  the  proper  slope  3  or  4  inches  thick  and  horizon  tally,  and  maintained 
steady  by  pickets  on  the  two  faces  of  the  epaulmentand  by  the  pressure  of 
the  earth  between  them.  The  whole  was  then  revested  with  pine  boards. 
The  use  of  boards,  especially  on  the  exterior  slopes,  is  not  to  be  re¬ 
commended,  when  other  materials  can  be  procured;  especially  it  tne 
post  be  liable  to  be  attacked  with  cannon.  Colonel  Tctten  wasforcr  1 
by  the  want  of  time  and  othex  materials,  to  make  useof  them. 
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the  enemy  with  the  bayonet,  and  to  cover  the  retreat  of  the  in¬ 
fantry.  Whenever  it  is  possible,  the  numbers  in  reserve  should 
equal  the  number  of  infantry  lining  the  parapet.  In  this  state  Consequence, 
of  defence,  the  number  of  the  defendants  would  be  given 
by  4a. 

The  application  of  these  rules  to  extensive  intrenchments  Application  <v 
or  lines,  is  very  easy.  In  this  case  it  is  to  be  observed,  that  « orks  or  lines!' d 
no  attention  is  to  be  paid  to  the  second  rule  of  tactics,  for  the 
terra-plain  is  unlimited,  and  the  troops  may  manoeuvre  and 
encamp  upon  it  in  any  manner  that  is  found  most  convenient. 

It  is  therefore  merely  necessary  to  determine  by  the  numbers 
of  the  troops,  the  condition  of  defence  proper  to  be  used.  For 
instance,  if  a  battalion  of  1067  be  behind  a  bastioned  front, 

550  men  will  line  the  parapets  on  two  ranks,  sustained  by  the 
remaining  517  men  divided  into  three  corps.  If  the  battalion 
contain  only  800  men,  the  reserve  would  be  only  about  300 
men  :  and  if  the  intrenchment  is  to  be  defended  with  500  men, 

300  only  must  line  the  parapet,  and  the  other  200  remain  in 
reserve. 

But  this  is  not  the  case  in  enclosed  works.  Here  not  only  Application  to 
the  extent  of  the  line  of  fire  in  metres  should  at  least  equal  the  “tori£  e" 
number  of  infantry  ;  but  the  number  of  men  required  for  the 
defence, must  likewise  be  commodiously  established  on  the  in¬ 
terior  of  the  terra-plain,  and  be  able  to  there  manoeuvre.  To 
fulfil  this  condition  we  must  establish  rules  to  determine  the 
proportion  that  should  exist  between  the  capacity  of  redoubts, 
and  the  number  of  men  required  for  their  defence. 

The  data  that  we  have  established,  and  the  rules  of  defence  Strength  or  re- 
show,  that  whenever  we  augment  the  dimensions  of  redoubts  enctoe^  work" 
and  other  enclosed  works,  they  increase  in  strength.  This  is  £&  ca'pachy  ^ 
the  consequence  of  the  interior  surface  increasing  in  a  much 
greater  ratio  than  the  length  of  the  line  of  fire,  and  which,  all 
other  things  being  equal,  gives  terra-plains  capable  of  contain¬ 
ing  the  number  of  troops  judged  requisite  for  the  maximum  of 
defence  ;  and  beyond  a  certain  limit,  air  extent  of  surface  is  ob¬ 
tained,  part  of  which  with  respect  to  quarters  is  superfluous,  . 
but  is  a  very  important  addition  to  the  defence. 

To  determine  what  are  the  smallest  and  greatest  redoubts  investigation 
that  can  be  made,  we  must  observe  that  the  breadth  of  the  ban-  "tiVdimemions^or 
quette  is  unchangeable,  and  that  the  defect  of  redoubts  is  that  red°“bts' 
uo  part  of  them  are  flanked  :  the  greatest  redoubt  is  therefore 
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that  whose  dimensions  cannot  be  increased  w  ithout  having  an 
inter.or  superfluous  space  that  will  allow  dispositions  to  pro¬ 
duce  cross  and  flank  fires. 

S£m  And  25  the  Sffi°l,est  redoubt  should  have  its  line  of  fire  de- 
'ended  **  °ne  ra,jk  °r  infantry»  it  follows  (supposing  the  ban- 
“of}50menr‘  <1Uette’  incIudinS  ‘he  slope,  to  be  3  metres  broad),  that  the  re- 

.  doubt  'rith  sides  of  13  nitres  (1-H  yards)  is  the  smallest  that 

can  be  made  ;  for  it  will  contain  49  square  metres  (550  square 
feet),  and  will  require  52  men  for  its  defence. 

A  redoubt  wi,b  sides  cf  metres  (163  yards),  will  have 
risouor  so  .sea  about  80  square  metres  (900  square  feet)  of  terra-plain,  and 

require  a  garrison  of  70  to  80  men  ;  60  of  whom  will  line  the 
parapet,  and  20  will  be  in  reserve. 

redlu*t  The  common  redoubt,  is  that  with  sides  of  20  metres  (22| 

ufon^oMbO nfen  T^rds),  a^d  a  terra-plain  containing  190  square  metres  (2140 
square  feet)  ;  it  is  defended  by  180  men,  ICO  of  w  hom  line  the 
parapet  in  two  ranks,  and  20  form  the  reserve.  It  possesses 
all  the  conditions  of  defence. 

i5Tn|itre6d0ahnd°a  A  redoubt  with  sides  of  25  metres  will  have  a  terra-plain  of 
garrison  of  2so  320  square  metres  (3600  square  feet) ;  its  banquette  should  be 
wider,  and  it  must  be  defended  by  250  men;  200  lining  *the 
parapets  in  two  ranks,  and  50  in  reserve.  This  redoubt  i~ 
obviously  stronger  than  the  others. 

The  redoubt  of  The  largest  sized  redoubt  that  can  be  admitted,  is  that  with 
““taiDiaes  gar  stdes  of  40  metres  (45  yards)  ;  its  terra-plain  contains  more 
men,  ‘  than  1000  square  metres  (11,200  square  feet),  the  banquette 
being  4  metres  ;  and  the  garrison  to  line  tbe  parapet  in  two 
ranks,  may  be  from  300  to  1000  men. 

These  two  latter  kind  of  redoubts  have  a  capacity  that  allow  - 
of  the  construction  of  interior  redoubts  with  trunks  of  trees  to 
strengthen  the  defence  and  serve  as  traverses  and  paradoses' . 
'o^nd'fhe  r“id”  From  what  we  have  laid  down,  a  general  rule  may  be  easily 
*  riVeueganiLfn:  deduced  to  bud  tbe  side  of  a  redoubt  for  a  given  garrison  ;  and, 
and  Vic:  vcnc.  vice  versa.  The  garrison  of  tbe  smallest  redoubt,  is  50  men  ; 

and  its  sides  are  about  13  metres  :  therefore  for  a  garrison  of 
60  to  80  men,  the  sides  should  be  14  to  15  metres. 

Until  tbe  garrison  exceeds  180  men,  the  parapet  should  be 
lined  with  only  one  rank  ;  therefore  for  80  to  180  men,  the 

*  Parados  is  a  traverse  parallel  to  the  rear  of  an  intrenchment  or 
battery,  and  to  defend  the  rear  or  backs  [dot)  of  the  troops. 
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sides  must  progressively  increase  from  15  to  20  metres  (16a  to 
22f  yards). 

When  the  garrison  amounts  to  180  men,  the  parapet  is  to  be 
lined  by  two  ranks,  and  one  eighth  of  the  detachment  to  be 
reserved  ;  the  sides  must  be  20  metres.  For  180  to  250  men, 
the  side  will  be  increased  progressively  from  20  to  25  metres 
(22i  to  28  yards). 

For  250  to  350  men,  the  side  will  be  increased  from  25  to 
32  metres  (28  to  36  yards). 

And  for  350  to  1000  men,  the  side  will  increase  from  32  to 
40  metres  (36  to  45  yards). 

This  latter  square  redoubt  is  the  largest  that  can  be  ad¬ 
mitted. 

I  he  reverse  of  the  question,  is  very  simply  solved. 

1  he  strength  of  redoubts  is  increased  by  encompassing  them  Strengthening 
with  trous  de  loup,  palisadings,  and  abattis.  The  best  mode 
of  establishing  palisades,  is  certainly  by  placing  them  in  front 
ol  the  counterscarp,  covered  by  a  small  glacis ;  this  is  also  an 
excellent  place  for  fixing  the  abattis,  and  is  scoured  by  the  fires 
from  the  redoubt. 

The  construction  of  redoubts,  is  agreeably  to  the  general  Construction  of 
modes  described  in  the  preceding  chapter.  redoubts. 

Redoubts  are  much  used  in  war  ;  their  use  is  to  secure  posts,  useandadvan 
grand  guards,  passes,  and  communications  of  all  kinds;  to  de-  tase30tred0uMi- 
fend  fords,  debouches,  the  borders  of  woods,  and  to  occupy 
particular  positions. 

The  only  examples  to  which  we  will  now  refer,  are  the  re-  instances, 
doubts  of  Montenotte  and  Toulon. 

The  famous  redoubt  of  Montenotte  was  garrisoned  by  1500  'I'be  redoubts 
grenadiers,  and  covered  the  centre  of  the  French  position  at  Montenotte  and 
the  opening  of  the  first  campaign  in  Italy,  on  the  20  Germinal  ed' 
of  the  4th  year  (April  8,  1796).  The  hostile  commander 
(General  Beaulieu)  intending  to  break  the  centre  of  the  French 
army,  caused  this  redoubt  to  be  attacked  on  the  22d,  by  12,000 
men,  who  were  during  a  day  and  night  continually  repulsed. 

This  glorious  and  obstinate  defence  afforded  time  and  opportu¬ 
nity  to  the  French  General,  to  turn  the  right  of  the  hostile  army 
and  completely  rout  them. 

The  redoubt  of  Toulon,  which  was  attacked  by  the  French 
in  1793,  covered  the  road  in  which  the  British  fleet  rode  at 
anchor.  It  was  defended  by  1500  men,  and  its  position  tvas 
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of  the  greatest  importance  to  the  French.  They  attacked  it 
with  fury,  and  only  succeeded  in  carrying  it  by  being  able  to 
lorm  in  the  ditches,  which  were  not  flanked.  This  last  exam¬ 
ple  shows  that  the  planning  of  field  works  deserves  the  utmost 
attention,  and  that  upon  their  good  or  bad  disposition  the  sue 
cess  of  operations  often  depends.  — *— 

great  dimensions^  forts  (fortins  dccampugne)  form  a  class  of 

smandfie°dt’rort>ir  rec^ou^ts  including  maDy  kinds  of  works,  particularized  by  the 
(Plata  xiii  )  nature  of  their  trace.  What  distinguishes  forts  from  redoubts, 
is  ;  1st,  the  extent  of  the  perimeter  of  the  covering  line,  which 
is  160  metres  (180  yards)  and  upwards;  2d,  the  profile,  the 
relief  of  which  above  the  plane  of  site,  is  frequently  much 
greater  than  the  relief  of  common  redoubts. 

Principles  that  The  principles  that  we  have  laid  down  in  the  preceding  arti- 
theUpiM°nLi!rA of  c^e  an(*  chapter,  now  find  their  application.  The  profiles  of 
Xiii,  forts  may  be  the  same  as  those  of  redoubts  and  common 

lines,  but  they  have  frequently  a  greater  relief,  and  sometimes 
as  much  as  3.5  metres  (1 1  feet  0  inches)  ;  and  instead  of  the 
banquettes  being  sloped,  they  may,  to  diminish  the  labour,  br 
cut  in  steps  when  there  is  no  rampart.  The  ground  plan  of 
the  covering  line  varies  according  to  the  opinion  and  talents  ol 
the  engineer,  who  should  endeavour  as  much  as  possible  to  ful¬ 
fil  the  conditions  prescribed  by  the  theory  of  defence.  He 
must  endeavour,  1st,  to  convert  the  direct  fires  into  flank  fire? 
which  take  effect  on  the  supposed  directions  in  which  the  at- 

Chief  results  to  Peking  columns  will  approach  :  2d,  to  establish  a  proper  rela¬ 
the  p?^inoerdCew  tio,‘  between  the  extent  of  the  covering  line,  the  interior  space, 
fort»-  and  the  force  of  the  garrison.  These  are  the  prominent  pro¬ 

perties  that  forts  should  possess  :  the  first  cannot  exist  in  t!;r 
simple  common  redoubts. 

We  have  already  seen  that  the  two  chief  inherent  defects  of 

Remarks  upon  ,  ,  .  .  : 

tbe  defects  of  redoubts^  are  ;  that  the  ditches  are  totally  destitute  of  anv  dr 
redoubts.  ,  .  ,  J  J 

fence  ;  and  that  the  approaches  are  only  defended  by  direc* 

fires,  which  are  very  slight  or  null  upon  the  capitals.  ’Tis  to 
these  defects  that  we  must  attribute  the  opinion  generally  en¬ 
tertained, — “  that  redoubts  are  easily  carried  by  storm ;  and  that 
when  the  attack  is  conducted  with  talent ,  it  is  made  without  muck 
loss.”  The  instance  referred  to,  of  the  redoubt  at  Toulon,  am 
many  others,  show  that  this  opinion  has  some  foundation. 

Tbe  object  proposed  therefore  in  the  trace  of  forts,  is  to  ob 
viate  these  two  principal  defects  of  redoubts,  by  taking  advar 
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tage  of  that  portion  of  the  interior  space  that  is  unnecessary  for 
the  garrison  ;  for  the  redoubt  of  50  metres  (5b  yards)  will  con¬ 
tain  more  than  1500  men,  and  its  complete  garrison  may  be 
fixed  at  500  men.  A  redoubt  whose  side  is  150  metres  (168 
yards),  would  contain  upwards  of  12,000  troops;  but  it  does 
not  require  a  garrison  of  more  than  2000  men. 

Of  all  known  traces,  that  with  bastions  is  the  only  one  that  Remarks  upon 
Strictly  fulfils  the  two  essential  conditions  of  which  we  have  traces, 
spoken.  But  if  we  consider  the  relief  and  dimensions  that  the 
parts  of  the  bastioned  front  must  have  to  afford  a  proper  de¬ 
fence,  we  will  be  quickly  convinced  that  this  trace  cannot  be 
executed  upon  a  front  of  less  than  200  metres  (224  yards) ; 
and  a  work  of  this  extent,  cannot  be  considered  a  field 
work.  It  belongs,  in  consequence  of  the  magnitude  of 
its  interior  capacity,  the  time  required  for  its  construction,  &cr 
to  the  class  of  fortresses.  Hence,  all  the  traces  that  can  be 
adopted,  only  partially  remedy  the  defects  of  the  common  re¬ 
doubt. 

We  will  now  successively  suppose  the  perimeter  of  different 
polygons  to  be  150  to  160  metres  (168  to  180  yards),  and 
explain  the  proposed  modes  of  fortifying  them  by  flanking  dis¬ 
positions. 

Let  us  first  consider  a  triangular  figure  ABC ;  we  see  at  once  The  triangular 

figure :  (PLATti 

the  little  advantage  to  be  derived  from  it;  its  interior  capacity  xm,  fig- a) 
does  not  equal  550  square  metres  (6116  square  feet),  and  the 
salient  angles  are  of  the  minimum.  When  local  circumstances 
compel  us  to  use  this  figure,  the  only  remedy  is  to  cut  off  or 
round  the  angles. 

In  some  works  we  find  the  triangular  form  fortified  with  half  The  triangle 
bastions  outside  of  the  polygonal  trac£.  This  disposition  is  tlons.  t(Fig. 
effected  by  prolonging  each  side  the  quantity  Aa,  equal  to  one 
third  of  this  side  ;  this  gives  the  summits  of  the  three  flanked 
angles.  The  lines  of  defence  aB,  &c.  are  then  drawn  to  the 
summits  of  the  angles  of  the  triangle  ;  the  gorge  Ar,  is  made 
equal  to  one  third  of  the  side,  and  the  flanks  rt  are  drawn  per¬ 
pendicular  to  the  sides. 

By  examining  the  dispositions  of  this.trace,  we  find,  that  the 
salient  angles  are  less  than  60  degrees;  that  the  flanks  are  so  tbistmfc 
small  as  to  furnish  but  an  ill  supported  fire  ;  that  the  flanks  are 
not  at  ail  defended  ;  and  that  the  faces  are  not  defended,  except 
l*y  a  fire  so  oblique,  that  it  may  be  considered  as  nugatory ; 


Examination  of 


:;os 


THE  SCIENCE  OF  VYAlv 


[Part  II. 


and  we  see  Ibat  the  capitals  are  crossed  only  by  a  very  few 
weak  fires.  1  his  method  therefore  must  be  rejected. 
pof  the  square  The  side  of  a  square  whose  perimeter  is  ICO  metres  (ICO 
yards),  being  40  metres  (45  yards),  the  redoubt  constructed 
upon  this  polygon  will  contain  900  men  ;  but  as  it  requires 
only  about  400  men  to  garrison  it,  a  configuration  of  the  cover¬ 
ing  line  has  been  sought  after,  which,  by  diminishing  the  in¬ 
terior  capacity,  would  give  the  fires  a  better  direction, 
with  tenaiiie  ^ie  method  proposed,  and  which  is  still  used,  is  by 
making  each  side  upon  the  two  rectangular  axes  MN,  UP,  into 
tenailles.  The  sides  must  be  broken  in  such  a  manner,  that 
the  salient  angles  will  not  be  less  than  CO  degrees  ;  but  then 
the  angle  of  the  break  BFD  will  be  found  to  be  150°.  By 
this  simple  modification  we  have  a  fort  with  4  points  and  4  re¬ 
enterings. 

and  comments.  angle  of  defence  being  150°,  it  follows  that  the  fires 

will  only  cross  in  front  ot  the  re-entering  parts,  and  that  they 
diverge  from  the  capitals  ;  since  the  angles  RBF  and  BFs  are, 
the  one  o0  ,  and  the  other  G0°  ;  therefore  there  are  no  cross 
fiies  upon  the  capitals.  If  to  this  defect  be  added  the  mischief 
of  diminishing  greatly  the  strength  of  the  salient  angles  and 
the  interior  capacity,  we  must  inevitably  conclude  that  the 
square  is  preferable  to  the  tenailled  redoubt.  But  notwith¬ 
standing  the  defects  of  this  trace,  it  was  used  in  many  circum¬ 
stances  during  the  course  of  the  last  war.  •_ 
yU™ehair,toC  We  lnay  construct  upon  the  square  the  trace  with  half  bas- 
4’  tions’  which  offends  less  against  the  rules  of  defence.  It  will 
be  practicable  to  make  the  flanked  angles  about  603 :  by  esta¬ 
blishing  them  at  this,  the  angle  of  defence  Adb,  will  he  150°. 
Examination  of  This  construction  is  less  defective  on  a  square,  than  on  a 
triangle  ;  but  still  the  system  is  very  weak.  We  find  by  ex¬ 
amining  the  direction  of  the  fires,  that  the  faces  br,  kc.  are 
(as  in  the  triangle)  without  defence,  and  that  the  capitals  are 
only  crossed  by  very  limited  fires  from  a  very  small  flank.  A 
portion  of  the  ditch  in  front  of  the  brandies  aK,  kc.  is  flanked  ; 
and  this  advantage,  added  to  that  of  being  able  to  advanta¬ 
geously  establish  batteries  on  the  shoulder  angles,  are  the  only 
advantages  of  this  trace. 

modifications  of  YN  hen  the  fort  constructed  upon  the  square  is  to  be  defended 
half  bastions.  by  nearly  1000  men  and  with  artillery,  the  side  of  the  polygon 
may  be  increased  from  35  to  60  metres  (39  to  67  yards);  and 
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in  this  case  it  will  be  practicable  to  advantageously  modify  the 
trace  with  half  bastions^  After  drawing  the  two  perpendiculars 
or  axes,  and  having  drawn  the  faces  of  the  half  bastions  20  ni¬ 
tres  (22  yards),  take  inside  on  the  axis  the  lines  EG,  &c.,  of 
about  10  metres  (1 1  yards),  and  protract  the  faces  af,  &c.  20  to 
25  metres  (22  to  28  yards)  :  on  the  branches  Gf,  &c.  let  fall 
the  flanks  GH,  &c.,  making  the  angle  of  defence  95°  or  there¬ 
abouts  :  lastly  join  the  points  a  and  L,  &c.  by  a  straight  or 
curved  face. 

In  this  latter  trac6,  the  arrangement  of  the  parts  is  much 
more  perfect ;  all  the  capitals  are  crossed  by  effective  flank 
fires,  and  by  the  direct  fires  from  the  curves  of  the  salients ; 
the  dead  angles  are  very  retired,  and  the  greatest  portions  of 
the  ditches  are  flanked  under  angles  sufficiently  effective  ; 
lastly,  the  interior  space  is  proportioned  to  the  strength  of  the 
garrison.  A  very  sensible  defect  is  however  obvious  ;  the 
great  roundings  of  the  salients  afford  shelter  to  considerable 
spaces  in  the  ditches.  This  must  be  remedied  by  increasing 
the  difficulties  of  scaling  these  parts,  by  secondary  means,  and 
e\  en  by  fougasses,  a  kind  of  mine  that  may  be  verv  advanta¬ 
geously  used  in  these  kind  of  works*. 

*  Fought  are  made  before  salient  angles,  unflanked  laces,  narrow 
passages,  and  ravines,  Sic.  to  be  sprung  when  the  enemy  are  within  5 
or  G  paces  ol  them.  The  Austrians  sometimes  lay  heavy  logs  and 
beams  upon  the  superior  slopes  of  parapets,  or  on  smooth  declivities,  &c. 
to  roll  down  upon  and  crush  the  assailants :  they  are  called  slurm- 
h  alken. 

If  the  materials  for  a  fougasse  be  ready,  it  may  be  established  by  4 
fatigue  men  and  2  carpenters  in  8  or  10  hours.  When  fougasses  arc 
laid  double  or  triple,  they  must  be  elongated  apart  at  least  twice  their 
line  of  least  resistance.  If  they  be  designed  to  explode  all  at  once,  one 
common  sancisson  may  communicate  to  them  by  branches  from  a  cen¬ 
tral  point.  If  they  are  to  be  sprung  one  after  another,  the  saucissons 
mu<t  be  separated  apart  by  several  inches  of  earth.  The  saucisson 
con  lams  the  little  trough  that  holds  the  train,  laid  between  the  mine 
and  l»e  spot  at  which  the  fire  is  applied. 

W  hen  bridges  are  to  be  abandoned  in  retreat,  these  kinds  of  mines 
arc  maue  in  the  central  or  in  several  piers,  to  demolish  the  whole 
'■tfucture  at  a  single  blast.  The  proper  use  of  mines  and  explosions,  is 
a  great  auxiliary  to  troops  on  the  defensive. 

Sometimes  when  ditches  are  not  deep,  to  increase  the  difficulties  of 
foimation  in  the  ditch  and  of  escalade  the  bottom  of  the  ditch  is  ternunat- 
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Principle!  tint  Thus  we  see  that  the  method  of  tenailline  the  sides  of  a  do- 

govern  the  tra-  °  " 

onEthef  lljes  'of  ^§on>  does  not  with  the  square  or  triangle  produce  satisfactory 
polygons  results.  In  order  to  use  this  mode  of  procuring  flanking  dispo¬ 
sitions,  three  conditions  must  be  fulfilled:  1st,  the  salient  an¬ 
gles  formed  by  it  must  be  at  least  GO  degrees  :  2d,  the  angle  of 
the  break,  or  of  defence,  must  not  exceed  100°  :  lastly,  the  side 
tenailled  must  be  of  such  length,  that  the  sides  of  the  tenaille 
will  afford  imposing  columns  of  fire  ;  and  the  ditches  must  be 
*i e to*be  defended  in  front  of  the  salients:  this  length  should  not  howe- 
ten»:!!e<!.  Ver  excee(]  a  certain  limit,  so  that  the  fires  may  cross  with  ef¬ 
fect  upon  the  capitals,  and  that  the  work  be  not  too  large  and  out 
of  proportion  to  its  garrison.  The  limits  of  from  30  to  60  me¬ 
tres  (34  to  67  yards),  have  been  fixed  for  the  length  of  the  sides 
that  are  liable  to  be  tenailled. 

Star  forts  are  formed  by  tenailling  the  sides  of  polygons,  in 
cases  where  this  plan  may  be  followed*. 

The  pentagon  is  not  susceptible  of  being  fortified  with  te- 
nailles,  since  the  angles  of  defence  would  be  132°.  This  dis 
position  is  but  of  little  advantage  with  any  figure,  other  than 
the  square. 

The  hexagon  is  the  first  figure  that  affords  a  result  that  may 
be  admitted  in  certain  cases.  In  this  figure  the  angles  of  de¬ 
fence  are  120°,  and  consequently  the  lines  of  fire  are  parallel 
to  the  capitals  ;  this  narrows  very  much  the  front  destitute  of 
fires,  and  makes  it  equal  to  the  side  of  the  break  The  peri¬ 
meter  must  not  be  less  than  160  to  200  metres  (200  to  225 
yards). 

We  may  break  the  sides  interiorly,  or  raise  an  equilateral 
triangle  on  each  side.  In  the  first  case,  the  fort  will  have  a 


Star  Corta. 


Pentagons. 


HcTaaona. 
(FiS  6  ) 


ed  angularly — that  is,  the  scarp  and  counterscarp  are  prolonged  to  their 
intersection.  And  instead  of  trous  de  loup,  we  may,  when  pressed  for 
time,  substitute  a  quincunx  disposition  of  inclined  sharp-pointed  stakes. 
Fronts  mav  also  be  covered  with  caltrops  or  crow's  feet,  which  are  - 
great  annoyance  and  defence  against  cavalry. — See  T>  like,  and  Str*ensie 
(JVteolafs  translation ),  and  other  icrilers,  on  Field  Fortification. 

Translator. 

*  Star  forts  are  not  a  good  disposition;  their  interior  capacity  is  ve¬ 
ry  small,  and  their  faces  may  all  be  ricoched ;  and  they  often  reqiire 
more  men  for  their  defence  than  is  compatible  with  their  interior  cara- 
citv.  Their  re-entering  angles  are  all  dead. 


Translator 
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terra-plain  of  800  square  metres  (8888  square  feet),  and  its 
covering  line  will  be  210,  (235  yards)  ;  it  is  adapted  for  a  demi- 
battalion.  In  the  second  case,  the  terra-plain  is  3000  square 
metres  (33300  square  feet),  and  the  display  of  the  parapet  360 
metres  (400  yards) ;  it  is  adapted  for  a  complete  battalion. 

What  we  have  said  with  respect  to  the  hexagon,  induces  an  The  heptajoa 
anticipation  that  the  heptagon  will  furnish  a  more  satisfactory 
result.  And  in  effect,  the  angle  of  the  polygon  being  128°,  33', 
the  angle  of  defence  will  be  112°  ;  this  shows  that  the  lines  of 
fire  will  converge  upon  the  capitals,  &c. 

The  octagon,  or  what  is  the  same  thing,  the  salient-angle  of  1 35°  The  octajo*. 
to  140°,  affords  a  trace  agreeing  with  the  principles  established. 

The  salient-angle  remaining  fixed  at  60°,  the  angle  of  defence 
will  not  exceed  105°  ;  the  fires  of  the  breaks  therefore  will 
cross  each  other  effectively  upon  the  capitals;  and  by  a  slight 
inclination  of  the  tires  towards  the  salients,  the  edges  of  the 
counterscarp  will  be  enfiladed,  and  the  bottom  of  the  ditches 
fronting  the  salients  will  be  flanked.  The  display  of  the  direc¬ 
trix  in  the  octagon,  must  not  be  less  than  240  metres  (268 
yards).  The  sides  may  be  broken  interiorly,  or  equilateral 
.riangles  raised  on  the  exterior  of  each  side-;  according  to  the 
interior  capacity  to  be  preserved,  and  the  greater  or  less 
strength  of  the  garrison.  The  octagon  is  the  highest  polygon 
'hat  is  used  in  field  fortification.  When  its  side  is  of  the  small¬ 
est  dimension,  it  will  contain  more  than  700  men;  two  thirds 
of  whom  line  the  parapet  in  two  ranks,  and  the  other  third  re¬ 
main  in  reserve.  Polygons  higher  than  the  octagon,  afford  more  or  p, 
advantageous  traces  ;  and  the  strength  of  forts  increases  with  lte 

'he  number  of  their  sides.  On  this  hypothesis  the  salient-an¬ 
gles  are  more  than  60°,  and  the  angles  of  defence  remain  fixed 
at  100°.  The  first  are  deduced  from  the  graphical  construction, 
by  calculating  from  the  limit  of  i00°  for  the  re-entering  angle.’ 

When  a  fort  with  eight  points  is  to  be  laid  out,  it  may^e  Fort  . 
done  by  constructing  it  upon  a  square  whose  sides  are  GO  me-  Pjims'  construct 
tres  (G7  yards),  instead  of  tenailling  the  sides  of  an  octagon. 

Let  A  BCD  be  the  square,  the  display  or  length  of  whose  direc¬ 
trix  and  interior  capacity,  are  supposed  to  be  in  the  relation 
determined  by  the  plan  of  the  work:  draw  the  two  axes 
.l/.\  ,OP,  on  which  draw  the  four  equilateral  redans  Mab,  &c. 
whose  faces  shall  equal  one  third  the  side  of  the  square  ;  then 
protract  inside  the  square  the  faces  of  the  redans  to  the  point 
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E,I'  ,G,II ,  kc.  to  such  a  length  as  to  reduce  the  salient-amdes 


This 


finnll  irrfc-^ilar 
field  forts. 


to  GO0  ;  thus  making  the  angles  of  defence  about  105°. 
trace  is  simple,  and  easy  in  practice__A^““ 

The  trace  of  field  forts  is  irregular'whenever  the  polygon 
drawn  upon  the  ground  in  practice  is  itself  an  irregular  figure, 
determined  by  the  plan  of  the  work,  and  by  the  coup  d'ail  of 
the  engineer.  When  the  base  is  marked  out,  it  is  fortified  in 
the  various  modes  that  we  have  described  ;  the  sides  are  te- 
nailied,  and  half,  and  even  whole  bastions  are  constructed  ;  and 
those  straight  or  curved  sides  that  are  not  susceptible  of  flanking 
dispositions,  are  merely  profiled. 

I.ited  enclosed  The  plan  of  an  enclosed  isolated  work,  depends  on  the  same 
-T.-uiid ; ;irrpa 1 1  considerations  as  that  of  lines  t  1st,  On  the  strength  ot  the  garri* 
liuces  rCC0",iai3"  son.  2d,  The  object  to  be  attained  by  the  work.  3d,  The  na¬ 
ture  of  the  site,  and  influence  of  the  surrounding  ground.  This 
plan  is  consequently  founded  upon  a  previous  reconnaissance  bv 
which  the  engineer  determines  and  establishes  the  polygon  that 
is  to  form  the  base  :  he  draws  by  the  eye  the  figure  of  the 
ground,  debouches,  waters,  and  water  courses,  &c. ;  and  finally 
establishes  the  minute  topography.  According  to  these  pre¬ 
liminary  data,  he  marks  out  the  principal  points  of  the  polygon 
on  which  the  figure  of  the  defences  is  to  be  established  ;  and 
lastly  marks  them  out  on  the  ground  by  the  common  methods  of 
geometry. 

From  this  brief  exposition  it  is  evident,  that  engineers  should  be 
constantly  in  the  habit  of  viewing  ground  under  the  relations  of 
attack  and  defence  ;  in  order  to  be  able  to  arrange  with  prompt¬ 
ness  the  kinds  of  defences  which  will  produce  those  results  that 
the  general  has  reason  to  expect  from  the  labours  of  the  engi¬ 
neers. 

93.  The  small  enclosed  works  that  we  have  been  describing, 
are  not  used  for  the  sole  purpose  of  occupying  particular  iso¬ 
lated  positions  ;  they  are  frequently  used  in  extensive  systems, 
and  in  place  of  continuous  lines  which  are  liable  to  great  ob¬ 
jections.  This  disposition  resembles  that  of  iines  with  great 
intervals,  but  is  superior  to  it;  because  the  arrangement  of  all 
the  parts  is  more  perfect  in  the  two-fold  aspect  of  the  indepen¬ 
dence  of  the  parts,  and  the  relations  of  defence  between  them. 

Advantages  or  What  has  been  said  on  the  advantages  of  lines  with  intervals 
tschej1  work-in  (83),  will  here  receive  immediate  application  ;  the  properties 
fence.0”*  °£  Ue  d‘e  system  increase  with  the  very  nature  of  the  works.  De- 
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:  ('doubts,  and 
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tached  works  leave  between  them  intervals  sufficiently  large  for 
bodies  of  troops  to  debouche  through  at  pleasure,  to  attack  the 
enemy  at  the  moment  that  they  are  thrown  into  disorder  by 
the  fire  of  the  intrenchments.  They  cover  all  the  interior  ma¬ 
noeuvres,  and  prevent  the  enemy  from  impeding  or  counteract¬ 
ing  their  successive  display  ;  and  these  works  may  be  erected 
in  less  than  two  days. 

In  lines  with  intervals,  the  gorges  of  the  intrenchments  are 
open,  and  the  enemy  may  turn  them,  &c.  But  he  does  not 
possess  this  advantage  in  the  systems  of  detached  works  ;  be¬ 
cause  the  gorges  may  be  intrenched  so  as  to  preserve  the  power 
ot  offensive  returns.  For  this  purpose,  no  parapets  are  raised 
upon  the  gorges  of  these  works,  as  the  enemy  might  avail  him¬ 
self  of  them  as  a  cover  after  penetrating  into  them.  But  they 
are  closed  by  strong  connected  palisades,  with  loop  holes,  or 
established  against  an  interior  banquette.  Care  is  taken  to 
leave  an  opening  for  a  retreat,  and  closed  by  a  barrier ;  most 
commonly  this  passage  is  secured  by  chevaux  de  frise  or  wagons 
or  abattis.  When  the  enemy  carry  a  work,  the  gorge  is  bat¬ 
tered  down  with  cannon,  and  they  may  be  attacked  in  it  with 
the  greatest  advantage. 


(PLATE  XIV, 

fig.  8.) 


In  the  armament  and  arrangement  of  all  defensive  dispositions,  The  reciprocal 
the  engineer  and  artillery  officers  should  take  into  deep  COll-  works;  whence 
sideration  the  character  of  the  troops.  A  knowledge  of  the  hu¬ 
man  heart  should  not  be  a  stranger  to  their  profession  ;  they 
should  know  the  mighty  springs  that  agitate  mankind,  and  never 
forget,  that  personal  safety  is  the  ruling  principle  of  all  their 
actions  ;  and  that  the  bravest  troops  think  only  of  self-defence 
when  the  danger  is  imminent.  From  these  moral  truths  it  fol¬ 
low's  that  detached  works  in  relations  of  defence,  will  only  con¬ 
tribute  to  the  common  defence  in  proportion  as  their  individual 
safety  is  not  endangered  ;  and  that  if  all  the  works  are  liable  to 
be  attacked  at  the  same  time,  their  reciprocal  protection  va¬ 
nishes  the  moment  that  the  assault  is  apparent  and  perceived  by 
the  respective  detachments.  These  considerations  lead  us  to 
the  following  principle: 

Protection  or  support  at  the  moment  of  the  attack  of  the  scarp  Principle,  ot 
and  gorge  of  works,  must  be  derived  from  dispositions  in  the  silouw'exSt  b«' 
rear  not  liable  to  attack  at  the  same  time.  This  proposition  will  "u'ks 
herealter  be  of  general  application  ;  and  we  will  now,  agrec-a- 

vol.  f.  2  R 
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Lily  to  these  principles,  describe  a  system  of  complex  detached 
works. 

sysTeni^fiunettes  To  dra'v  f,lc  trac^  a  disposition  of  lunettes  upon  a  given 

(Plate 3  xtv  ^ront>  establish  the  first  line  of  lunettes  L,L,  kc.  the  capitals 
fi»-  8,)  of  which,  distant  200  to  300  metres  (221  to  335  yards),  shall 

be  at  right  angles  to  the  front.  Perpendiculars  must  then  be 
drawn  to  the  centre  of  these  portions  of  front,  and  on  each  per¬ 
pendicular  lay  off  on  the  inside  (lie  quantity  EF,  equal  to  a 
little  more  than  halfof  the  front:  this  will  give  the  lines  of  de¬ 
fence,  and  make  the  flanked  angle  less  than  90  degrees.  Take 
upon  the  capitals  the  parts  AB,  kc.  equal  to  60  metres  (67 
yards),  and  draw  through  the  points  B,  kc,  and  the  flanked  an¬ 
gles  of  the  collateral  lunettes,  the  lines  BA,  kc.  which  will  be  the 
lines  of  the  gorges.  On  the  iines  of  defence  AF,  kc.  lay  off 
AC,  kc.  about  45  metres  (50  yards)  for  the  length  of  the  faces 
measured  upon  the  berme  ;  and  from  the  shoulder  angles  C,  kc. 
draw  the  flanks  CD,  kc.  perpendicular  to  the  lines  of  the 
gorges. 

tJfiSind‘sposL  In  this  disposition  of  the  lunettes  of  the  first  line,  the  dirc-c- 
lI0n'  tions  of  the  fires  are  good,  and  the  interval  between  two  lunettes 

will  be  crossed  by  formidable  fires  ;  but  in  consequence  of  tin 
distance  of  the  capitals,  they,  and  likewise  the  shoulder  an¬ 
gles,  are  destitute  of  musketry  fires  ;  and  the  moment  that  an  as¬ 
sault  is  determined,  the  lunettes  are  insulated. 

Trari  of  the  In  order  to  support  and  defend  the  lunettes  of  the  fir-t  line 
lunettes  of  the  1 

second  line.  from  the  attacks  upon  their  counterscarps  and  scarps,  we  must 
(pursuant  to  the  principles  above  laid  down)  establish  a  second 
line  of  lunettes,  placed  upon  the  perpendiculars  and  sufficient 
ly  in  rear  to  effectually  flank  those  on  the  first  line,  and  to  prevent 
the  enemy  from  attacking  them  at  the  same  time  that  he  as¬ 
saults  the  first  line.  To  draw  the  tracd  of  this  second  line  of 
lunettes,  it  must  be  observed  that  the  faces  tie,  kc.  of  each  lu¬ 
nette  K  should  directly  flank  the  scarp  and  counterscarp  of  the 
lunettes  on  the  first  line :  consequently  these  faces  de,  kc.  es¬ 
tablished  for  instance  at  40  metres  (45  yards),  must  be  perpen 
dicular  to  the  lines  of  defence  FA,kc.  ;  and  the  shoulder  angles 
e  must  be  upon  AF,  and  mathematically  determined.  To 
draw  the  trace  of  the  flanks,  make  their  length  about  15  me¬ 
tres  (1  7  yards),  and  with  a  radius  equal  to  this  quantity  desr  t  ibc 
from  the  shoulder  angle  an  arc  of  a  circle,  to  which  draw  a  tan¬ 
gent  from  the  flanked  angle  of  the  second  collateral  lunette  . 
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the  point  of  contact  will  give  the  direction  of  the  flank,  and 
these  lines  of  defence  g.i,  &c.  will  give  the  gorges  of  the  lu¬ 
nettes  of  the  second  line. 

We  see  by  the  trace  of  the  flanks,  that  they  will  scour  in  re¬ 
verse  the  approaches  of  the  second  collateral  lunettes  of  the 
first  line.  In  practice,  the  flanks  are  drawn  by  layingoff  about 
55  metres  (G2  yards)  upon  the  capitals. 

If  to  obtain  a  greater  defence  and  protect  the  second  line  of Di;P°sHion 
lunettes,  a  third  line  of  works  be  made,  they  are  placed  upon  works- 
the  capitals  of  the  first  and  constructed  on  the  prolongations  of 
the  scarp  lines  of  the  second  line  of  lunettes,  which  will  be 
taken  as  lines  of  defence  and  gorge  lines.  For  this  purpose, 
ileches  with  faces  of  30  metres  (34  yards)  will  answer. 

1  he  ditches  of  lunettes  should  be  scoured  by  the  fires  of  the  Remarkon  the 
lunettes  in  rear;  consequently  they  must  be  prolonged  on  a  C' 
straight  line  in  front  of  the  flanks,  and  conducted  like  a  glacis 
beyond  the  gorge  line. 

Square  or  quadrilateral  redoubts  are,  like  lunettes,  used  in  ,  The  square  re- 

’  ooub!8  used  io 

the  formation  of  extensive  systems.  But  as  they  mu«t  flank  estensivc  sys- 

J  terns.  (Fig.  9 ) 

each  other,  one  of  their  diagonals  must  be  upon  the  capitals  ; 
and  the  interior  faces,  instead  of  parapets,  must  be  palisaded 
or  lined  with  abattis,  &c.  The  plate  sufficiently  illustrates  the 

plan. 

When  a  position,  or  part  of  it,  is  covered  by  several  lines 
of  detached  works  in  defensive  relations,  it  appears  conforma¬ 
ble  to  theory  to  furnish  the  works  on  the  first  line  with  pieces 
of  small  calibers  and  howitzers,  and  to  make  all  the  batteries  in 
barbette.  The  heavy  pieces  will  be  placed  on  the  barbettes 
of  the  salients  in  the  second  line,  and  embrasures  must  he  made 
op  the  faces  and  shoulder  angles  to  fire  with  grape  shot  alono- 
the  front  of  the  counterscarp  and  into  the  ditches  of  the  works  on 
the  first  line:  the  horse  artillery  will  manoeuvre  in  front  of  the 
intervals,  and  under  the  immediate  protection  of  the  works*. 


I;  was  common  in  the  French  Imperial  armies,  to  often  post  the  artil¬ 
lery  in  the  openings  between  the  redoubts,  which  were  only  occupied  with 
infantry.  l>y  this  disposition  the  redoubts  were  better  defeuded  at  (he  se¬ 
cond  and  last  period  of  the  attack,  the  artillery  could  be  concentrated  at 
the  most  important  points,  and  fewer  cannon  were  required  ;  and  in  the  event 
of  a  retreat,  the  artillery  might  be  saved.  The  pieces  might  be  either  on 
the  same  height,  or  in  advance,  or  in  rear  of  the  redoubts ;  according  to 
ground  and  circumstances.  This  disposition  was  used  at  Dresden  in] he. 
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Kpaulrreat*  for 
cavalry  (Fig  10  ) 


In  cot  liuuous  lines  where  all  the  ground  occupied  by  the 
troops  is  covered  by  the  relief  of  the  intrenchments,  the  ca¬ 
valry  is  sheltered  while  waiting  to  join  in  the  combat.  But  if 
any  commanding  and  adjacent  height  annoy  the  interior  of  the 
intrenchments,  in  this  case  the  cavalry  is  uselessly  exposed  to 
the  fire  of  the  artillery,  and  it  becomes  necessary  to  cover  them 
from  it. 

In  extended  systems  with  large  intervals,  in  which  cavalry- 
act  an  important  part,  and  sometimes  even  from  the  commence¬ 


ment  of  the  battle,  it  is  also  very  proper  to  shelter  them  by 
defences,  behind  which  they  may  remain  durine  the  time  that 
the  artillery  might  annoy  them  and  before  required  to  act. 
These  masses  of  earth  raised  upon  military  sites  to  cover  ca¬ 
valry',  are  called  epaulmenls ;  their  height  and  thickness  at  the 
summit  is  30  decimetres  (10  feet),  and  their  length  about  100 
metres  (112  yards).  They  are  placed  about  200  metres  apart, 
and  crotchets  or  flank  returns  are  made  to  cover  them  from  a 
reverse  fire. 

i-dPformiDfanfry  EPauiments  for  cavalry  may  be  fitted  to  receive  infantry  and 
and  artillery.  '  artillery;  this  modification  fits  them  to  protect  the  cavalry 
when  repulsed  and  pursued,  and  facilitates  the  movements  in 
retreat. 

On  top  of  the  epaulments  we  may  make  barbettes  and  ban¬ 
quettes,  affording  elevated  and  powerful  fires  ;  and  in  front  of 
the  counterscarp,  by  lowering  it  5  to  6  decimetres  (20  to  24 
inches)  on  a  width  of  10,  we  may  make  a  small  parapet,  from 
behind  which  a  few  infantry  may  keep  up  a  scouring  fire  verv 
annoy'ing  to  the  hostile  cavalry. 

Comment.  Vauban  frequently  caused  epaulments  to  be  raised  to  protect 
cavalry  in  intrenched  positions  ;  the  least  reflection  will  show 
their  great  utility  in  all  cases  that  cavalry  is  to  act  in  a  defen¬ 
sive  attitude,  in  concert  with  artillery  and  infantry,  'i _ -- 

ofVeneraipHoci"  94.  E'le  regular  traces  that  we  have  described,  are  modified 
ries^to particular  jn  each  particular  case  according  to  the  topographical  features 
of  the  ground,  the  situation  in  which  the  General  finds  himself, 


memorable  campaign  of  IS  13,  and  perhaps  combined  with  other  methods. 
1  am  indebted  for  these  particulars  to  that  consummate  engineer  and  distin¬ 
guished  officer,  Lieutenant  Genera!  Bernard,  late  of  the  Imperial  army 
aud  Aid-de-camp  to  the  Emperor  Napoleon.  The  acquisition  of  this  offi¬ 
cer  to  our  army,  is  most  estimable  and  fortunate. 
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and  the  time  that  he  allows  to  the  officers  of  artillery  and  engi¬ 
neers  to  arrange  their  defences.  The  form  of  each  detached 
work  yields  to  the  nature  of  the  site  ;  and  the  defensive  rela¬ 
tions  that  should  constitute  all  the  parts  one  whole  and  single 
system,  influence  the  form  of  each  work,  and  are  deduced  from 
the  nature  of  the  front  of  battle. 

When  the  front  of  a  position  runs  through  woods  not  easily  When  the  front 

,  r  J  Of  a  position  runs 

delended,  or  stretches  along  their  borders,  or  when  the  flank  of  throush  a 

°  or  along  the 

a  position  rests  upon  woods,  these  cases  afford  an  opportunity  over, 

of  applying  the  principles  laid  down  for  the  formation  of  ex-  fis  11 ) 
tended  systems  by  detached  works,  abattis,  &c.  Wc  may  in 
this  particular  case  have  recourse  to  a  system  of  lunettes  or 
redoubts  properly  disposed,  by  taking  advantage  of  the  nature 
ot  the  site  to  strengthen  the  works  and  lessen  the  labour. 

A  single  line  of  lunettes  or  redoubts  will  be -adequate,  by 
eloigning  them  as  far  as  350  metres  (390  yards) ;  and  as  we 
will  be  obliged  to  fell  great  quantities  of  trees,  they  must  be 
used  as  abattis  ranged  around  the  counterscarps,  and  even  unit¬ 
ing  the  works  by  lines  of  abattis  placed  in  the  rear  and  serv¬ 
ing  as  curtains*.  These  abattis  are  covered  by  a  slight  bank 
of  earth,  like  a  short  glacis  ( glacis  coupe),  as  we  have  preced- 
ingly  described.  In  order  to  uncover  to  a  certain  distance  in 
front  of  the  works,  the  trees  within  common  musket  range  must 
be  felled ;  taking  care  to  leave  each  stump  60  centimetres  (2 
feet)  high,  and  to  cover  the  whole  glade  with  branfches.  The 
enemy’s  columns  will  find  it  very  difficult  to  make  their  way 
over  ground  thus  broken  and  bristling  with  stumps  of  trees. 

We  must  not  neglect  to  completely  clear  for  a  sufficiently  interior  paMa- 
great  width  the  terra-plain  of  the  lines,  so  as  to  be  able  to  nir\u"nsCOmmror 
manoeuvre  the  troops  and  artillery.  We  must  even  open  inte-  fence  or  retreat. 

*  When  the  ground  in  front  of  a  position  declines  considerably,  one  or 
two  rows  of  abattis  may  be  made  in  advance  of  the  works.  These  will 
delay  the  assailants  and  keep  them  more  in  column  ;  and  consequently  af- 
lord  the  artillery  and  musketry  greater  powers  of  destruction.  General 
Mcrci,  at  Freyburg,  enveloped  with  abattis  the  foot  and  also  the  crest  of 
the  mountains  on  which  he  was  encamped. 

Teilke  says  that  inclined  joists  or  rafters,  with  one  extremity  resting  upon 
the  ground,  and  the  other  upon  bags  of  wool  or  straw  laid  upon  trestles, 
will  resist  cannon  ;  for  that  the  elasticity  of  the  wool  or  straw,  and  the  in¬ 
clination  of  the  joists,  will  cause  the  shot  to  ricochet  over  the  heads  of  the 
men-  Translator. 
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rior  communications,  covered  at  proper  distances  with  slight 
intrenchments ;  so  as  to  be  able  to  retreat  with  safely,  if  com¬ 
pelled  to  retrograde.  Some  parts  of  the  lines  on  the  Loutre 
(  between  )\  eissembourg  and  Laulcrbourg)  were  not  thus  pre¬ 
pared  in  1792;  and  if  necessity  bad  compelled  defensive  or 
retreating  movements,  the  greatest  difficulties  would  have 
arisen.  We  will  not  further  descant  on  the  application  of 
ihcse  principles,  but  restrain  ourselves  within  the  limit;  of  ;h~ 
general  theory. 


v 
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1  Ae  use  of  Waters  for  the  Defence  of  Positions,  and  for  Strength¬ 
ening  Intrenchments ;  Permanent  Field  Fortification,  4-c. 

95.  AMONG  the  various  kinds  of  obstacles  (wherewith  95.  Advantages 
’0  tortity  particular  points  and  positions)  which  nature  has  from  water  cour- 

_i _ i  ■ . i  •  .  r  .  ,  J  ,  ,  ses,  to  defend  or 

placed  within  reacii  ot  engineers,  the  resources  to  be  derived  strengthen  posi- 
•  rom  water  courses,  lakes,  ponds,  and  pools,  must  be  particu-  trenchments. 
iarly  noticed.  These  species  of  obstacles,  so  abundantly  scat¬ 
tered  over  the  surtace  of  the  earth,  lead  to  the  most  decisive 
consequences  in  defences,  and  by  means  the  least  expensive. 

Indeed,  whenever  the  front  ot  a  position  is  covered  in  whole 
or  in  part  by  a  body  of  water,  either  running  or  stagnant,  at 
least  40  metres  (45  yards)  wide  and  15  decimetres  (5  feet) 
deep,  the  intrenchments  that  defend  the  position  are  considered 
as  unassailable.  If  the  ditches  of  a  work  be  filled  with  water 
20  decimetres  (e$  feet)  deep,  or  if  the  work  Rb  in  the  middle  of  a 
■-lieet  ot  water  whose  depth  is  15  decimetres  (5  feet),  it  is  con- 
'.-iiOied  as  secure  against  assault.  And  if  the  wing  of  a  line 
ol  battle  or  the  flank  of  a  position  rest  upon  a  wide  and  deep 
liver,  or  upon  an  artificial  inundation,  that  part  is  considered 
as  unassailable.  The  engineers  combine  the  obstacles  afforded 
by  waters,  with  others,  to  complete  the  projected  defences. 

IVe  will  now  corider  the  most  general  circumstances  that  occur 
in  war. 

Whenever  a  position  is  covered  by  a  river  about  100  metres  Rivers  that  are 
c  idc  and  at  least  20  decimetres  deep,  it  is  sufficiently  fortified  fiaent defence"1 
!>y  nature  ;  and  it  is  merely  requisite  to  carefully  destroy  all 
(he  fords,  and  throw  up  some  slight  intrenchments  and  batteries 
on  the  most  accessible  points,  to  drive  away  the  enemy  from 
them.  In  these  circumstances,  bridges  are  often  established, 
and  are  covered  by  works;  the  van  guard  is  posted  in  advance 
on  the  enemy's  side  of  the  river*. 

1  he  great  r  rederick  says,  that  a  river  of  more  than  t!  German  miles, 

>s  indefensible ;  an«l  to  secure  one  of  this  extent,  there  must  be  one  or 
■luorr.  r<  .m'j1  t-  on  the  hank,  and  the  river  must  no  wherf  be  fordable. 

Ta  vjrsi.ATon. 
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AVc  must  observe,  however,  that  an  army  whose  front  is 

front 'is^coverej  C0Vered  a  wide  and  defcP  river-  is  not  in  consequencFun- 
by » river.  assailable.  Its  flanks  in  general  are  not  supported,  and  the 

enemy  by  seizing  by  surprise  a  passage  across  (above  or  be¬ 
low  the  position),  may  turn  it,  and  thus  render  unavailing  the 
strength  of  the  front.  Operations  of  this  nature  frequently  take 
place  in  the  course  of  a  campaign,  and  most  frequently  succeed 
when  conducted  with  secrecy  and  dispatch, 
intrenchmenta  ^  hen  an  army  intends  to  dispute  the  passage  of  a  river  it 

that  should  he  .  %  r 

made  >o  £uard  occupies  one  or  many  positions  of  observation  on  the  bank  A 

the  course  of  a  .  .  .  ’ 

river  and  dispute  vvnence  it  can  rapidly  march  upon  the  points  menaced  by  the 

Hi  passage.  .  .  .  1  J 

enemy.  1  his  general  disposition  of  the  defending  army  shows  ; 
1st,  that  the  course  of  the  river  should  be  very  closely  watched 
by  flying  detachments  of  cavalry,  infantry,  and  artillery,  and 
by  posts  established  on  the  most  exposed  points  that  are  most 
favourable  to  the  designs  of  the  enemy  :  2d,  that  the  artillery 
and  engineers  should  make  dispositions  on  many  of  these  points, 
to  sustain  and  protect  troops  arriving  in  haste  and  forming  to 
oppose  the  passage  of  the  enemy.  The  kind  of  intrenchment 
proper  for  each  of  the  guarded  points,  depends  upon  the 
ground  ;  in  some  parts,  a  mere  battery  is  sufficient ;  in  others, 
a  redoubt  or  lunette,  Lc.  is  required  ;  and  in  those  parts  where 
the  stream  or  nature  of  the  ground  favour  the  passage,  dispo¬ 
sitions  more  or  less  extended  must  be  made  to  cover  the  detach- 
intraVhmenJfce  ments  as  soon  as  they  arrive,  and  to  preserve  to  each  arm  the 
means  of  acting  against  the  enemy  the  moment  that  they  begin 
to  form,  after  having  partially  effected  the  passage. 

tionvon*  a  straight  11  the  Point  of  PassaSe  be  uPon  a  part  of  the  river  whose 

cave 'pan  eof0na  course  's  straight,  we  may  make  a  disposition  whose  ground 
xiv*  figT.f  TE  P^3n  W‘P  he  the  circular  concavity  of  a  segment,  with  a  chord 
of  about  600  metres  (670  yards),  and  a  sagitta  of  ICO  (178 
yards):  the  extremes  must  be  40  metres  from  the  bank  A. 
The  wings  in  this  circular  disposition,  must  rest  upon  cavalry 
epaulments,  furnished  with  barbettes  for  the  horse  artillery.  In¬ 
tervals  of  about  20  metres  (23  yards)  must  be  left  between  the 
extremes  ot  the  curve  and  the  epaulments,  for  the  cavalry  to  de- 
bouche  through  upon  the  enemy,  after  he  has  received  the  fire= 
ot  the  intrenchments. 

intrencLmant tb*  Folard  thinks  that  this  intrenchment  should  be  profiled  with 
F’s- glacises  or  ramps  on  both  sides,  so  that  the  cavalry  may  leap 
over  the  covering  banks  to  rush  to  the  charge.  But  this  mauceu- 


AND  FORTIFICATION. 


32] 


Chap.  VI.] 

vre  would  not  be  practicable.  It  is  preferable  to  cause  the  ca¬ 
valry  to  defile  through  the  intervals  of  which  vve  speak.  This 
circular  line  will  be  profiled  without  ditches,  and  with  interior 
steps  gradins),  that  the  infantry  may  debouche  from  behind  it 
in  battle  array. 

As  it  is  difficult  to  draw  a  portion  of  a  circle,  vve  may  in  A  more  simple 
practice  substitute  for  it  three  chords  ;  one  parallel  to  and  with-  rorThe'pari1  of*a 
in  140  metres  (156  yards)  of  the  river,  and  the  other  tnro  mak-  '  ^ 
ing  with  this  very  obtuse  angles. 

The  form  that' vve  have  now  laid  down  for  these  intrench- Properties  of  the 
menfs,  affords  all  the  properties  required  by  their  destination.  SSi,.  ia' 
s  bey  cannot  be  enfiladed  from  points  occupied  by  the  enemy, 
because  their  wings  are  covered  by  epaulmehts  ;  the  fires  con- 
■  erge  upon  the  enemy’s  establishments,  and -scour  the  ground 
upon  which  they  must  form  /affd  all  the  arms  are  protected 

front  behVnc 


by,  and  may  debouche  fr< 


J  lie  most  favourable  poiuts-^wj^  to  pass  a  river,  are  To  case  the  rt- 
wlffire  the  stream  makes  ^considerate  bffiid,  ckex  towards  ^0^3*^: 

side  E;  these  re-enterings,  whose  chords  arq  as  great  ,trm£‘  -r,“' 3  - 
•  is  oCO  metres  (900  yards),  and  their  sagittas  as  much\as*fioO 
(•-o5  yards),  are  favourable  to  (he  operation;  they  embrace  a 
great  space  that  the  enemy  may  scour  from  all  quarters  with 
converging  fires.-  In  this  case,  and  it  frequently  occurs,  the 
mtrenebments  should  include  all  the  re-entering  part,  and  as¬ 
sume  a  little  convexity  towards  the  river  ;  but  in  such  a  man¬ 
ner  as  not  to  be  enfiladed  by  any  batteries  that  the  enemy  can 
establish. 

About  180  metres  (200  yards)  from  the  summit  of  the  in- 
trencliment  and  on  the  capital  of  the  re-entering,  an  advanced 
lunette  must  be  established,  whose  faces  will  be  flanked  by  the 
wings  of  the  intrenchment.  This  work  must  have  a  communi¬ 
cation  with  the  intrenchments,  sufficiently  wide  for  the  passage 
of  cannon;  the  horse  artillery  will  do  duty  in  it.  The  wings 
must  be  terminated,  as  in  the  preceding  case,  by  cavalry  epaul- 
ments,  and  even  by  redoubts. 

When  there  are  islands  in  the  course  of  a  river  or  stream  When  there  ,re 
that  may  favour  the  enemy,  they  must  be  occupied  and  in-  ,fla“<ls' 
trenched,  and  communicated  with  by  bridges,  &c.  It  was  in 
this  manner  that  the  course  of  the  Rhine  from  Mayence  to 
Worms,  was  guarded  during  the  winter  of  1792  and  1793. 

2  S 


d  them,  in  line  of  battle. 


'  (PLATE  XIV, 
fig  3.)  ’ 
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when  thr  vo-  When  the  volume  of  water  in  a  liver  or  brook'  is  notereat. 

lume  of  water  is 

not  suiHfient  for  aiul  the  banks  are  very  steep  and  difficult  of  ascent,  the  in- 
the  defence.  J  1 

trenchments  must  be  strengthened  and  made  as  near  as  possible 
to  the  river  (to  within  200  metres  (224  yards)  at  least),  in  or¬ 
der  that  the  musketry  fires  may  be  effective  on  the  opposite 
when  the  in-  bank  E.  The  river  or  brook  is  to  be  considered  as  an  advancet. 

trenr  hrnenis 

should  he  near  ditch  :  and  the  space  between  it  and  the  intrcnchrnenls,  as  a 
the  river  banks.  * 

kindol  esplanade  fit  for  the  operations  of  cavalry  and  infantry. 
This  disposition  shows,  that  the  lines  must  be  profiled  without 
ditches,  and  that  proper  passages  should  be  made  for  the  move¬ 
ments  of  the  cavalry.  Whenever  the  course  of  the  waters  makes 
too  great  re-enterings,  we  must  straighten  the  bed  of  the  river, 
or  establish  a  lunette  in  advance  on  the  re-entering,  Lc. 
il cloiened6  more  ^  the  valley  through  which  the  waters  flow,  be  wide,  and  ii 
from  'uic^in-  ^  intrenchments  be  established  upon  the  hillocks  of  the  side  Jl, 
trenchments.  they  will  be  almost  always  too  far  ofl  for  the  musketry  fires  to 
be  effective.  In  this  case  we  must  cut  a  ditch  in  the  valley  as 
near  as  possible  to  the  lines,  and  distant  at  farthest  100  mi  tres 
(112  yards).  The  earth  obtained  by  the  excavation  will  be 
scattered  in  a  glacis  towards  the  intrenchiuent  ;  and  then  by 
tranverse  and  irrigating  ditches,  water  is  brought  into  the 
great  ditch. 

Trenches  or  We  may  substitute  for  this  great  ditch,  a  disposition  of 
trenches  ( dispositif  de  criques ),  or  war  pits.  These  trenches 
are  a  kind  of  ditch  14  decimetres  (4?  feet)  deep  and  20  long 
(6-?  feet),  made  parallel  to  each  other  and  cutting  the  ground  in 
checker  :  they  are  filled  with  water  by  means  of  irrigation,  or 
by  inundations,  as  we  will  subsequently  explain. 

The  covering  embankments  are  made  with  earth  from  the 
inside  of  the  terra-plain,  thrown  up  like  a  glacis  towards  thr 
great  ditch  ;  they  must  be  made  with  steps  and  passages  for  thr. 
troops  to  move  out  in  battle  array,  to  repulse  the  enemy  when 
he  attempts  the  passage  of  the  ditch. 

When  the  vrt>-y(,The  case  of  a  small  volume  of  water  flowing  over  the  bed  oi 
very  small  ''a  river  or  brook  with  very  steep  banks,  frequently  occurs,  and 
opposes  new  difficulties  to  be  overcome  by  the  engineer.  And 
here,  what  nature  seems  to  refuse,  art  obtains  by  the  mere  ap¬ 
plication  of  that  simple  principle  of  hydrostatics,  which  teaches. 
“  That  any  obstacles  which  stop  the  course  of  waters,  cause 
“  them  to  flow  back  up  the  river,  and  more  or  less  swell  the 
Causeways,  “  surface,  provided  they  be  laterally  confined/’  The  artilici- 1 

dalP?  and  dike3 : 
of  inundations.  • 
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'vaIJs  raised  to  stop  the  course  of  waters  and  produce  a  rising 
of  the  bed  of  the  river  or  inundations  of  the  valleys,  are  called 
causeways  (barrages),  clams,  and  dikes  ( batardeaux  et  digues). 

The  strength  of  the  defences  created  by  waters  in  the  cases 
that  we  are  now  considering,  increase  in  proportion  as  we  have 
time  and  money  to  expend  upon  them.  The  planning  and  ex¬ 
ecuting  of  such  works,  when  the  dispositions  are  to  be  perma¬ 
nent,  require  on  the  part  of  the  engineer  extensive  practical 
knowledge,  notwithstanding  that  they  are  to  be  merely  of  earth 
and  wood. 

Temporary  dispositions  which  may  be  made  in  a  short  time, 
consist  in  filling  with  water  the  steep  banks  of  the  little  river  or 
brook,  and  overflowing  with  a  sheet  of  water  the  ground  in  front 
at  the  bank  A,  to  cover  the  trenches  or  pits.  This  is  effected  by 
establishing  dams  or  causew'ays  at  various  distances,  which 
cause  a  reflux  and  swelling  of  the  waters.  By  means  of  these 
Jams,  made  impervious  to  the  water  and  capable  of  resisting  its 
pressure,  the  bed  of  the  river  will  be  divided  into  separate  ba- 
fins  or  ponds  whose  waters  will  be  at  a  certain  mean  height, 
depending  upon  the  localities,  and  upon  the  disposition  of  the 
causeways  or  embankments.  The  overplus  of  waters  must  be 
let  oft  by  cuts  made  above  each  dam  on  the  side  E. 

The  distance  at  which  the  dams  (batardeaux)  must  be  made, 
depends  ;  1st,  on  the  slope  of  the  bed  of  the  river;  2d,  on  the 
height  of  the  banks  or  shores  above  the  bed  ;  3d,  on  the  desired 
depth  of  water  below  each  dam.  Let  CB  be  this  depth  =  lo 
decimetres  (3^  feet),  laid  down  upon  the  axis  JIB  of  the  first 
Jam  ;  then  if  through  the  point  C  the  horizontal  CO  be  drawn, 
it  will  cut  the  upper  bank  at  the  point  in  which  the  axis  of  the 
next  or  following  dam  ought  to  be  placed  :  the  distance  AT  will 
be  determined  geometrically  or  arithmetically,  by  a  proportion 
similar  to  the  following  :  de  =  30  centimetres  :  TO  =  150  cen¬ 
timetres  ::  100  metres  :  CO=  x  =  500  metres  (558  yards)*. 

In  field  works,  dams  or  batardeaux  are  made  of  earth  or  fas¬ 
cine  work,  or  of  timber.  When  it  is  desirable  to  preserve  the 
means  of  passing  over  from  the. bank  A  to  the  side  E,  they  are 

*  de  =  30  centimetres,  that  is,  de  =  12  inches  (nearly),  the  fall  or  de¬ 
scent  in  335  feet  ( 100  metres) ;  consequently  the  total  fall  or  descent  in 
1675  feet  (500  metres),  will  be  CO  inches  (150  centimetres). 

Tr.iNSr.AT0R, 
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made  wide  enough  to  serve  as  bridges  ;  but  this  is  most  frequent¬ 
ly  a  delect  of  which  the  enemy  may  take  advantage.  It  is  pre¬ 
ferable  to  give  them  the  least  possible  width  on  top,  and  to 
make  wooden  bridges  that  may  be  burnt  or  destroyed  at  plea¬ 
sure.  In  this  case,  the  tops  of  the  dams  or  batardeaux  mu-l  be 
loaded  with  trunks  of  trees,  tied  together  and  ditficult  to  re¬ 
move  :  in  this  view,  batardeaux  made  of  timber  are  best. 

Defences  of  tba  The  batardeaux  should  be  as  much  as  possible  under  the  foil 

dam*  or  batar* 

sweep  of  the  musketry  from  the  intrenchments ;  they  may  be 
coffered  by  redans  whose  approaches  must  be  defended  by  bat¬ 
teries  posted  in  rear  on  the  most  advantageous  points  of  the 
line. 

or  inundations,  Water  defences  assume  a  new  degree  of  strength  when  the 
tbe  means  '  ,  . 

c>  producing  inundations  are  made  in  vales  through  win:  u  tne  small  river s 
•diem.  (Fij.  f.) 

or  brooks  flow,  and  when  the  breadth  ol  these  vales  does  no* 
exceed  600  metres  (670  yards).  This  breadth  in  countries 
much  broken,  does  not  exceed  generally  40  to  i  -o  metres  (45 
to  112  yards);  and  then  the  works  to  produce  the  inunciaiion, 
do  not  require  much  labour  or  time  for  their  construction. 

To  make  an  inundation,  we  must  reason  upon  the  vale  en¬ 
closed  between  the  slopes  of  the  hillocks  .1  and  E,  in  the  same 
manner  as  we  did  with  respect  to  the  bed  of  the  river  ;  we 
must  imagine  masses  called  dikes  (digues),  established  at  va¬ 
rious  distances,  crossing  the  whole  vale  and  resting  upon  the 
sides  of  the  hillocks  .3  and  E.  As  it  is  supposed  that  these 
dikes  are  impervious  to  the  water  and  able  to  resist  its  pressure, 
they  will  produce  a  reflux  of  the  waters  and  an  overflowing  of 
them  to  a  certain  height ;  so  that  the  course  of  the  basin  will  be 
divided  into  the  several  lake?  A ,B,C,D ,  See.  ;  these  will  pre¬ 
sent  obstacles  of  a  very  imposing  kind,  provided  the  mean 
depth  of  their  waters  be  15  to  10  decimetres  (5  to  6  feet). 

Formation  of  The  dike  or  causeway  to  form  an  indundation,  is  always 
stwctlo^acdm-  made  of  earth  taken  from  the  foot  of  the  work  or  from  the 
overfalls '  and  hillocks.  The  dike  is  so  constructed,  that  the  surplus  waters 
sluices.  never  flow  over  its  summit  ;  for  without  this  precaution  it 

W'ould  speedily  be  broken  down,  and  its  destruction  would  be 
inevitable.  Dikes  frequently  have  tbe  power  of  increasing  and 
decreasing  the  inundation  at  pleasure,  by  means  of  sluices 
(cc(mscs)  and  overfalls  ( deversoirs )  made  in  the  body  of  the  dike. 

Dimensions  of  The  dimensions  of  dikes,  as  respects  their  profiles,  vary  ac- 
dikes. 
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cording  to  the  height  of  water  that  they  are  to  support,  and  the 
nature  of  the  earths  with  which  they  are  constructed. 

In  order  to  prevent  filtration,  we  are  frequently  obliged  to 
put  inside  the  dike  a  mould  of  potter’s  clay  well  prepared 
0 ter  re  glaise  bien  corroyie).  When  the  dikes  are  to  serve  as 
bridges  to  pass  and  repass  from  the  bank  A  to  the  side  E,  they 
are  made  -1  or  5  metres  ( 1 3-'-  to  16f  feet)  thick  at  the  summit. 
Cut  in  common  cases  and  in  temporary  works,  this  thickness 
varies,  according  to  the  nature  of  the  earth,  from  26  to  30  de¬ 
cimetres  (9  to  ’0  feet) ;  and  the  slopes  above  and  below,  are 
made  of  earth  under  its  natural  slope  [terres  coulantcs) . 

The  higher  the  dikes  are,  the  fewer  are  their  number,  the 
more  perfect  is  the  defence,  and  the  more  the  labour  is  abrids- 
ed  Hut  this  height  has  limits,  prescribed  by  the  solidity  of 
the  work  and  confirmed  by  experience.  Dikes  cannot  be  often 
made  higher  than  30  decimetres  (10  feet)  ;  we  will  adopt  this 
as  the  limit«  '  ‘’V 

Sluices  constructed  of  wood  work  in  dikes,  are  only  used  for 
permanent  inundations  that  may  be  let  loose  or  drawn  off  at 
pleasure.  It  is  obvious  that  these  should  be  placed  in  the  bed 
of  the  river,  in  order  to  draw  off  all  the  inundations  from  one 
basin  into  the  next,  and  so  on  to  the  following.  Sluices  arc 
made  with  flood-gates  ( vannes ),  or  with  beams  ;  the  latter  mode 
is  preferable,  as  it  is  least  exposed  to  the  enemy’s  artillerv. 
and  by  means  of  them  we  can  lower  the  inundation  any  given 
quantity. 

All  dikes,  whether  permanent  or  temporary,  should  have 
overfalls  (deversoirs)  for  letting  off  the  increasing  waters  which 
would  otherwise  swell  the  level  of  the  inundation  above  the 
summit  ol  the  dike*.  Each  overfall  should  be  sufficiently  wide 


Od  the  height 

to  which  dike- 
may  be  raised. 


Sluices  made  in 
the  hody  of  th 
dike :  the  placin 
of  them. 


Overfalls  to  ie 
ofT  the  excess  ol 
waters;  their 
construction  and 
situation 


In  permanent  dams  of  earth,  intermingle  green  willow  twigs ;  in  a 
a  year  or  two  they  will  grow  up  and  form  a  barrier  or  support,  when  the 
piles  or  walls  are  decayed. 

A  dam  may  sometimes  be  made  of  successive  rows  of  stakes  increasing  V* 
in  height  Worn  the  exterior  sides  to  the  centre  and  wattled  together,  or 
with  bundles  of  poles  or  fascines  against  them  ;  and  the  intervals  filled  up 
with  earth  and  stones.  The  stakes  should  be  a  foot  apart,  that  is,  they 
should  recede  successively  one  foot  towards  the  centre;  and  these  suc¬ 
cessive  intervals  should  be  filled  with  earth,  stones,  and  fascines. 

Inmaking  an  inundation,  the  fall  of  the  ground  may  be  ascertained  by  driv¬ 
ing  into  the  ground  stakes  marked  off  into  inches,  and  all  whose  heads  are 


326 


THE  SCIENCE  OF  WAR 


[Fart  if. 


to  draw  off  the  usual  w  aters,  as  well  as  those  produced  by  floods. 

ithout  this  essential  precaution,  there  is  danger  of  the  dikes 
being 'overwhelmed  and  even  broken  through  by  the  force  of 
the  waters. 

cf  Overfalls  are  made  of  w  ood  work  or  of  sunk  stakes  (epis 
noyts).  Those  made  of  wood  work  have  their  ground  frames 
( radiers )  12  decimetres  (-1  feet)  below  the  level  of  the  waters, 
and  are  with  single  or  double  frames  or  grooves  ( coulisse ),  ac¬ 
cording  to  circumstances.  The  details  of  their  construction 
may  be  deduced  from  the  methods  taught  in  the  Lectures  on 
Ihe  Theory  and  Practice  of  Public  Works. 

"r  Overfalls  are  usually  made  with  sunk  stakes :  this  mode  of 
h-L7*)TEXIV’  construct>on  is  very  much  used  along  the  Rhine  to  straighten 
the  bends  of  this  river,  which  has  a  constant  tendency  to  change 
its  bed  ;  and  it  may  be  adopted  any  where  that  fascines  can  be 
obtained. 

Construction  of  When  the  overfall  is  not  placed  on  the  bed  of  the  river,  its 
pn'th^bed*  "of  construct‘on  is  easy.  An  opening  is  left  in  the  dike  of  8  to  9 
overs.  metres  (9  to  10  yards)  at  top,  but  only  3  metres  (10  feet)  be¬ 

low,  in  consequence  of  the  slopes  of  the  profiles  of  the  dike  ; 
and  in  this  opening  the  overfall  is  placed.  It  is  constructed 
with  successive  layers  of  fascines  and  hurdles,  filled  with  earth 
or  gravel.  The  foundations  of  the  sunk  stakes  are  prolonged 
below  the  stream,  in  the  form  of  a  ground  frame  ( raditr ),  to 
prevent  the  undermining  of  the  waters  (pour  ernpccher  les  af- 
fouillemens.).  The  pickets  that  fasten  the  layers  of  fascines, 
project  out  4  decimetres  (16  inches)  to  receive  the  hurdles. 
The  successive  layers  of  fascines  cross  each  other  at  right  angle-, 
in  order  that  all  the  parts  may  bind  each  other  and  form  one, 
mass,  which  experience  has  proved  to  be  very  durable”and 
strong. 

The  top  of  the  work,  w  hich  is  about  10  decimetres  (3i  feet) 
wide,  is  covered  with  a  layer  of  fascines,  laid  lengthways  and 
strongly  fastened.  The  slope  of  the  side  up  the  river,  is  13  de¬ 
cimetres  (5  feet)  and  is  faced  with  sods  well  rooted  to  the 


Overfalls 
wood  work. 


Overfalls 
-unk  stakes. 


placed  by  means  of  a  mason’s  level,  in  the  same  horizontal  plane.  We 
must  begin  on  the  high  ground. 

The  weakest  dam  must  be  4  feet  wide  at  top  ;  its  slope  above  should  be 
at  least  twice  its  height.  Dams  should  be  made  oblique  to  the  thread  of 
the  river,  to  break  its  force. — See  Tciike  on  Field  Fortification :  and 
Slruensie  (Nicolay's  translation).  Translator. 
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sides  of  the  dike.  The  slope  on  the  side  down  the  river,  is  25 
decimetres  (8]  feet),  and  is  terminated  by  the  extremities  of 
the  layers  of  fascines  and  hurdles.  It  is  to  be  observed,  that 
each  component  layer  of  the  overfall  should  be  well  pinned  or 
rooted  in  the  sides  or  profiles. 

If  the  overfall  is  to  be  placed  upon  the  bed  of  the  river,  its  .  Construction 
construction  is  more  difficult,  because  we  have  to  vanquish  the  t:,e  lejs  of  n 
■orce  of  the  current.  This  is  effected  by  throwing  in  bundles 
of  fascines,  ranged  lengthways  with  the  thread  of  the  stream, 
until  they  fill  up  to  the  surface  ;  they  are  then  loaded,  and  pick¬ 
eted  with  rows  of  long  pickets  well  driven.  After  the  fascines 
are  well  piled  and  arranged,  the  hurdles  are  then  laid  on  and 
loaded  with  gravel  and  stones.  It  is  upon  this  foundation  of 
sunk  stakes,  that  the  overfall  is  then  constructed  in  the  manner 
above  described. 

In  inundations  produced  at  the  moment  to  cover  part  of  a  po-  Placing  the 
sition,  an  intrenched  camp,  a  line  of  circumvallation,  or  part  of  fails. 

■he  circumference  of  a  large  post  or  station,  the  dikes  are  made 
of  the  least  thickness,  and  no  sluices  are  made  on  the  bed  of  the 
stream.  In  this  case,  the  overfall  of  sunk  stakes  or  w  ood-work, 
is  placed  upon  the  very  bed  of  the  brook.  Eut  when  the  in¬ 
undations  approach  the  class  of  permanent  works,  that  is,  works 
which  are  to  endure  for  one  or  more  campaigns  and  even  during 
peace,  they  are  then  made  with  much  greater  strength  and  so¬ 
lidity,  and  corresponding  to  the  time  and  the  money  that  is  to 
be  spent  upon  them.  In  this  case  the  dikes  are  thicker  at  the 
top,  and  are  considered  as  communications  over  which  to  pass 
an  army  to  the  side  E ,  or  to  retreat  behind  the  lines.  They 
arc  provided  with  sluices  placed  upon  the  bed  of  the  stream,, 
with  overfalls  of  a  proper  width.  These  arrangements  are  ne¬ 
cessary  to  increase  and  decrease  the  inundation  at  pleasure. 

To  prevent  the  communication  along  the  dike  from  being  in-  Trestle  bridges 
.  i,  °  erected  upon  the 

terrupted,  a  bridge  is  erected  upon  1  resiles  which  bind  the  sluices  an(1  over- 

sides  oi  the  sluices  and  overfalls. 

The  heads  of  dikes  which  sustain  artificial  inundations,  should  Works  indis- 
bc  supported  by  works  to  defend  their  approaches:  for  thev  <,efence  of  dike 

.  ,  1  *  ’  J  beads;  their  fi- 

are  generally  too  lar  from  the  intrenchments  upon  the  side  Jl,  gureand  phn. 

to  be  thence  effectually  defended.  These  heads  are  therefore 

covered  by  some  detached  work,  as  a  lunette  or  redoubt. 

W  hen  the  nature  of  the  ground  does  not  permit  encircling 
he  head  of  a  dike  with  a  detached  work,  it  is  placed  as  near 
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it  as  possible,  and  so  as  to  vigorously  defend  the  approaches 
Most  commonly  this  work  is  a  lunette,  the  gorge  of  which  is 
provided  with  a  connected  palisading  ;  and  its  ditches,  and  the 
approaches  of  its  counterscarp,  are  swept  in  flank  and  rear  by 
the  intrenchments  on  the  side  A.  When  it  is  practicable  to  in¬ 
crease  their  strength  by  introducing  12  to  15  decimetres  (4  to  3 
feet)  of  ivater  into  the  ditches  of  the 'advanced  works,  it  must 
be  done:  they  must  also  be  surrounded  by  abattis,  and  their 
strength  augmented  by  every  proper  secondary  means. 
in?IOuiepr works  the  width  of  the  inundated  vale  eloigne  the  head  of  the 

da!e  tfcaJsDrt(Fih«C  to  a  ^istance  °f  about  800  metres  (300  yards),  the  works 

e that  cover  it  will  be  ill  defended  by  the  batteries  on  the  side 
A.  In  this  case,  in  order  to  sweep  with  effective  fires  of  even 
musketry  the  approaches  of  the  counterscarp  and  ditches  of  the 
lunettes,  it  is  easy  to  erect  the  unassailable  epaulments  ebe,  &c. 
lined  with  infantry,  and  their  extremes  furnished  with  light  ar¬ 
tillery  and  howitzers. 

.Application  of  There  are  frontiers  or  parts  of  frontiers  of  such  a  nature, 

permanent  inun  r 

to  the  to  allow  the  use  of  the  kind  of  permanent  fortification  of  which 
detance  of  cer-  1 

<ain  frontiers,  we  have  been  speaking,  and  the  establishing  along  their  whole 
exteut  of  defences  founded  upon  a  system  of  artificial  inunda¬ 
tions,  which  shut  them  against  the  incursions  of  an  enemy, 
protect  and  cover  the  operations  of  the  defending  army,  render 
the  attack  of  the  frontiers  very  difficult  although  defended  by 
a  very  inferior  army,  and  aflord  the  means  of  re-assembling 
and  re-organizing  tiie  wrecks  of  a  vanquished  and  retreating 
army.  Such  a  frontier  consists  generally  of  a  stream  or 
large  river  terminating  one  of  the  flanks,  whilst  the  other  rests 
upon  mountains  from  which  small  rivers  or  large  brooks  have 
their  sources,  and  which  alter  traversing  the  plain  nearly  paral¬ 
lel  to  the  front  of  the  frontier,  empty  into  the  river.  These 
small  rivers  flow  through  separate  vales  3  to  1  royriametres 
(18|  to  25  miles  nearly)  in  length,  and  5  to  GOO  metres  '560 
to  G70  yards)  wide  ;  tbeir  declivity  is  greater  or  less,  and  the 
hillocks  or  species  of  counterforts  which  bound  them,  are  con¬ 
nected  with  the  chain  of  mountains  and  lose  themselves  in  the 
general  valley  at  a  little  distance  from  the  stream.  The  course 
of  the  Rhine,  from  Strasbourg  to  Mayence,  offers  a  remarkable 
example  of  a  similar  topography.  The  frontier  of  France  in 
this  quarter,  is  bounded  on  the  right  by  the  river,  and  on  the 
left  by  the  Vosges;  and  from  this  chain  descend  many  small 
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rivers,  such  as  the  Loutre,  the  Queich,  the  Spirback,  and 
others,  that  empty  into  the  Rhine.  Lines,  covered  by  artificial 
and  permanent  inundations,  were  constructed  along  these  small 
rivers  in  the  time  of  Louis  XIV ;  and  have  since  always  been 
re-established  at  the  breaking  out  of  war.  The  lines  on  the 
Loutre,  extend  from  Wessiemburg  to  Lauterbourg;  those  of  the 
Q.ueich,  rest  upon  the  Vosges,  descend  to  Landau,  and  extend 
to  Guermesheim.  A  great  error  was  committed  at  the  begin¬ 
ning  of  the  last  war  in  not  re-establishing  the  lines  on  the  Lou¬ 
tre,  and  particularly  those  of  the  Queich.  Exclusive  of  the 
opinion  entertained  of  their  strength  ( valuer  d'opinion ),  they 
would  have  obtained  very  great  advantages  for  the  French 
armies,  if  they  had  known  how  to  defend  them  by  able  and 
well  combined  manoeuvres  If  during  the  winter  that  the  French 
army  spent  at  Mayence  (1792),  General  Custine  had  intrench¬ 
ed  Guermesheim  and  re-established  the  lines  on  the  Queich,  his 
retreat  out  of  the  Palatinate  would  have  ceased  at  this  grand 
and  imposing  position ;  he  would  have  preserved  the  power  of 
re-assuming  the  offensive  to  succour  Mayence,  and  the  enemy 
would  have  been  kept  in  much  greater  uncertainty  as  to  the 
fate  of  that  famous  siege. 

If,  after  the  reduction  of  Mayence,  the  lines  on  the  Loutre 
had  been  found  by  our  Generals  in  a  complete  state  of  defence, 
the  enemy  would  not  probably  have  been  able  to  have  forced 
them,  and  would  not  have  pursued  the  French  army  to  beneath 
the  walls  of  Strasburg. 

The  works  that  cover  the  heads  of  dikes,  should  only  be  General  dispo 
armed  with  artillery  of  small  calibers  and  with  howitzers;  in  tiUery in  lines 
order  that  they  may  be  easily  withdrawn.  If  a  few  heavy 
pieces  be  required  to  command  distant  parts,  they  must  be 
placed  upon  the  salients  of  the  works,  and  should  be  withdrawn 
the  moment  that  the  enemy  appear  determined  to  assault  them. 

These  same  pieces  are  then  quickly  placed  in  battery  on  the 
barbettes  of  the  lines  that  flank  the  works  on  the  side  E.  Po¬ 
sitions  in  rear  of  the  lines,  should  be  chosen  and  designated  for 
the  artillery  to  retire  upon  as  soon  as  it  is  discovered  that  the 
enemy  have  forced  the  lines  in  one  or  more  points. 

The  advanced  guard  wrill  be  posted,  if  practicable,  in  front  Dispositions  of 
of  the  works  on  the  side  E ;  but  should  the  enemy  compel  this  dtrl'en-ive,  in  r««r 
corps  to  retire  from  the  field,  the  light  infantry  and  artillery,  1)1  1Lcl“J^ 

supported  by  a  few  companies  of  grenadiers,  will  defend  the 

o  q1 
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advanced  vrorks  ;  whilst  bodies  of  cavalry,  followed  by  ,lhc 
horse  artillery,  will  be  in  observation  upon  the  lines  to  encou¬ 
rage  and  give  confidence  to  the  troops,  and  to  charge  any  bo¬ 
dies  of  the  enemy  that  may  penetrate  into  the  interior  by  the 
dikes  and  by  crossing  the  inundation.  As  there  can  be  no  ad¬ 
vantage,  under  any  view,  in  displaying  the  whole  army  behind 
the  lines,  the  body  of  the  army  will  occupy  a  central  position  ; 
from  thence  observe  the  march  of  the  enemy’s  columns,  and  at 
the  favourable  moment  put  itself  in  motion  to  furiously  attack 
them  with  the  sword  and  bayonet,  and  drive  them  into  the  in¬ 
undations.  It  was  in  this  manner  that  the  French  army  in 
1744,  manoeuvred  behind  the  lines  on  the  Loutre.  The  rnosi 
complete  success  was  the  reward  of  operations  conducted  with 
as  much  talents  as  valour.  The  central  position,  in  rear  of  thr 
lines,  occupied  by  the  army,  should  be  a  kind  of  intrenched 
camp,  that  will  be  of  great  advantage  to  the  army  on  the  de 
fensive  in  case  it  is  not  able  to  repulse  the  enemy  from  the  lines. 

We  will  not  further  descant  on  these  general  subjects,  the  de¬ 
tails  of  which  require  the  particular  attention  and  study  of  the 
officers  of  artillery  and  engineers. 
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Bridges  established  for  an  army  over  Rivers ,  Streams,  and 
Brooks ;  the  works  called  Tetes-de-Pont ;  the  Manoeuvres  of 
an  Army  to  effect  the  Passage  of  a  River ;  Particular  Instan¬ 
ces,  4'C. 

AMONG  the  various  kinds  of  operations  that  take  place  in  ma^®neral  rc" 
the  course  of  a  campaign,  we  must  distinguish  those  for  passing 
the  rivers  that  frequently  cross  the  direction  of  the  line  of  offeu- 
-  ive  operations,  or  which  intercept  the  line  of  march  in  re¬ 
treat  :  Jiese  operations  are  called  the  passages  of  streams  or 
rivers. 

The  communications  established  for  crossing  these  water 
courses,  are  called  bridges  and  rafts.  It  is  the  duty  of  the  ar¬ 
tillery  and  engineers  to  establish  these  communications  ;  and 
the  park  of  an  army  has  in  its  train  all  the  apparatus  and  ma¬ 
terials  necessary  for  constructing  them. 

9G.  In  the  movements  of  armies,  bridges  are  constructed  of  ®6-  The  kinds 

°  of  bridges  used 

various  kinds,  according  to  the  nature  of  the  water  courses  to  (See 

°  L'Aidc  Memoire, 

be  crossed.  A  stream  is  more  difficult  than  a  river:  and  the  Foissac.jr  Guide 

dc  L'Qfficitr  in 

latter  is  a  greater  obstacle  than  a  brook.  Rafts  are  a  very  ex-  Campagm) 
peditious  means  of  crossing  rivers;  but  they  are  only  fit  for 
light  bodies,  such  as  an  advanced  guard,  or  detachment,  &c. : 
a  single  raft  is  not  sufficient,  and  commonly  2  or  3  must  be 
united  together  at  the  same  point.  We  do  not  intend  to  discuss 
this  important  subject  at  great  length  ;  we  will  confine  our- 
-elvcs  to  a  few  general  explanations  and  applications,  and  refer 
,uir  readers  to  that  admirable  essay  on  this  subject  in  L'Aide 
Memoire,  for  the  use  of  artillery  officers,  page  1030. 

Rolling  bridges  are  used  for  passing  rivers  and  brooks,  the  depth  Rolling  bridges, 
of  whose  waters  does  not  exceed  20  decimetres  (G^  feet).  They 
are  a  kind  of  wagon  whose  fore  and  after  parts  respectively,  are 
omposed  of  a  sort  of  two-wheeled  carriage,  and  connected  to¬ 
gether  by  a  coupling  beam  which  sustains  all  the  necessary 
timbers  and  tackle  for  establishing  the  bridge.  A  rolling  bridge 
displays  a  length  of  about  135  decimetres  (45  feet);  and  'when 
the  width  of  the  river  or  brook  exceeds  150  decimetres  (50  feet), y 
two  rolling  bridges  are  united  lengthways  together.  / 
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Trail* bridge.  Trestle  bridges,  such  as  are  represented  in  PlMe  XH  .  fig. 

7,  are  very  often  thrown  across  rivers  of  little  depth  and  gen¬ 
tle  current.  The  trestles  are  placed  3  metres  (10  feet)  apart, 
and  their  height  must  never  exceed  30  decimetres  (10  leet). 
If  the  current  be  rapid,  the  cross-piece  (travertin)  of  each 
trestle  is  furnished  with  a  buttress  or  stay  ( arcboutant )  moving 
round  a  pintle  and  armed  at  its  extremity  with  an  iron  crow 
(une  pince  de  fer),  to  sink  into  the  bottom  of  the  river's  bed  : 
this  buttress  serves  as  an  anchor. 

Deicription  of  Anchors  (-whose  figure  is  universally  known),  serve  to  fasten 

fne  anchor  and  v  3 

itsuB*.  all  the  parts  of  a  bridge  of  pontons  or  boats,  and  keep  them 

steady.  Without  anchors  the  bridges  would  be  unable  to  resi  t 
the  force  of  the  current ;  they  give  them  a  coherence  and  stea¬ 
diness,  without  which,  many  fatal  accidents  would  happen.  The 
anchor  is  distinguished  into  several  parts:  the  shank ,  a  long 
mass  of  iron,  constituting  the  length  of  the  anchor  ;  the  cr^a, 
composed  of  the  txsio  Jtv-kes  uniting  at  the  shoulder  ;  these  flukes 
form  an  arc  of  120°,  w  hose  centre  is  at  |of  the  shank,  measured 
from  the  arm  pit ;  the  clazi-s  or  hold-fast,  being  the  extremities 
of  the  flukes  beaten  out  into  the  form  of  a  triangle  ;  the  trun¬ 
nions,  square  pieces  of  iron  welded  upon  the  square  of  the 
shank,  and  which  are  set  in  the  cheeks  of  the  stock  ( jas)  ;  the 
ring,  to  which  the  cable  is  attached  ;  and  lastly  the  stock  '  jas), 
consisting  of  two  pieces  of  timber  fitted  and  joined  closely  to¬ 
gether  over  each  other  by  three  pegs  and  two  iron  hoops.  The 
length  of  the  stock,  is  equal  to  the  length  of  the  shank  ;  and  the 
plane  that  cuts  their  axes,  is  perpendicular  to  the  plane  in  which 
the  shank  and  the  flukes  are  situated. 

We  see  from  the  figure  of  the  anchor,  that  it  has  a  tendency 
when  under  water,  to  gain  a  vertical  attitude  ;  and  that  one  of  it- 
claws  lies  always  against  the  bottom  of  the  river,  into  which  it 
sinks  by  its  w  eight  and  the  power  of  traction.  An  anchor  may 
consequently  be  used  as  a  stopping  point  for  a  floating  body, 
attached  to  it  by  a  cable. 

Bridges  nt  Bridges  made  of  boats,  are  used  for  the  passage  of  streams 
sionsoruieiinab,  and  large  rivers.  It  is  easy  to  conceive  that  boats  may  be 
dLposiaon,e&cral  placed  in  the  direction  of  abridge,  with  their  axes  in  the  direc¬ 
tion  of  the  current ;  and  then  to  consider  these  boats  as  trestles, 
and  establish  upon  them  and  from  one  to  the  other,  the  various 
timbers  that  form  a  bridge.  Bridges  thus  constructed,  have  the 
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advantage  of  being  quickly  established  and  removed  ( replie )  , 
and  are  suitable  to  offensive  operations. 

Boats,  built  for  the  bridges  of  which  we  speak,  are  of  great 
dimensions,  because  only  one  bridge  is  erected,  and  over  tiiis 
all  the  columns  of  the  army  are  to  pass ;  therefore  it  must  be 
wide,  and  capable  of  sustaining  great  weight.  These  boats  are 
130  to  180  decimetres  (41  to  60  feet)  long,  and  their  width  at 
top  is  about  21  decimetres  (7  feet).  Generally  they  are  deck¬ 
ed  or  floored  two  together;  and  in  this  case  they  aije  stationed 
twice  their  width  apart;  that  is,  their  axes  or  central  lines  are 
distant  from  each  other  64  decimetres  (21 A  feet).  Such  a  bridge 
will  sustain  12  to  1  5  thousand  weight,  and  the  heaviest  calibers 
may  cross  over  it  without  risk.  These  boats  are  too  heavy  to 
be  carried  along  in  the  train  of  armies  ;  they  are  built  in  special 
work  shops,  and  transported  upon  carts  or  haquels  to  the  point 
where  the  bridge  is  to  be  established. 

1  he  bridge  is  established  by  placing  the  boats  successively  Method  ofrv-rm- 
on  its  direction,  at  the  required  distances;  and  kept  steady  in  ^atsa  bridse  of 
their  respective  places  by  anchors,  lying  above  and  below  the 
stream,  which  confine  them  on  every  side.  As  fast  as  the  boats 
are  stationed,  they  are  united  together  by  7  or  9  small  beams 
which  are  immediately  covered  over  by  a  flooring  of  thick 
planks.  The  first  boats  are  fastened  to  the  sides  A  and  E,  and 
they  are  all  connected  together  by  strong  cables. 

^  The  various  passages  of  the  Rhine  by  the  French  armies  in 
the  course  of  the  last  war,  were  effected  on  these  kinds  .of 
bridges,  established  even  in  the  presence  of  the  enemy  :  the 
boats  were  brought  on  haquets  to  the  points  designated  for  ef¬ 
fecting  the  passage. 

The  permanent  bridges  of  Khell,  Manheim,  and  Mayence, 
are  made  of  boats  decked  two  together,  and  fastened  to  heavy 
anchors  thrown  out  above  and  below  the  stream. 

The  bridges  used  by  the  armies  in  the  Italian  wars,  to  cross 
rivers,  are  constructed  on  boats  of  medium  dimensions,  made 
in  that  country  :  they  are  seized  on  various  rivers,  and  placed 
in  depot  in  the  rear  of  the  army. 

Bridges  made  of  pontons,  are  those  that  are  generally  used  Ponton  bridges  • 
on  rivers  of  gentle  current,  and  of  a  width  not  exceeding  250  JSSfE.0'"'* 
metres  (278  yards).  All  the  apparatus,  equipage,  and  tackling  i?*™  XV,fi£' 
for  ncir  construction,  are  constantly  in  depot  in  the  grand  park, 
and  follow  its  movements. 
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The  ponton  i3  a  kind  of  light  boat  composed  of  a  frame  or 
skeleton  of  seasoned  elm  rvood,  covered  over  with  sheets  of 
brass  (cuivre jaune)  solidly  nailed  upon  it.  It  weighs  about  630 
k  logrammcs(1388  lbs.  Eng.) 

The  ponton  is  composed  of  the  following  principal  parts  : 
1st,  the  gun-wales  (  ptuls-Lords),  that  form  the  upper  surlace, 
and  on  which  the  rows  of  beams  rest;  these  gun-wales  are  10 
centimetres  wide,  by  8  thick  (4  inches  by  3^),  and  their  total 
length  is  5  metres  .83  (19  feet  6  inches)  :  2d,  the  front  sides 
( avunt  Lords),  the  knee  pieces  ( les  courbcs),  the  sole  or  bottom 
pieces  (semelles),  kc.  :  3d,  the  prows  or  project ;ons  (les  avant 
Lees),  kc.  The  following  are  the  principal  dimensions  of  the 


Tbe  materia  13 
and  cordage  re¬ 
quisite  for  form¬ 
ing  a  bridge. 


ponton  :  — 


Total  length .  . 

3 

metres  .856 

(19  ft. 

9  in.) 

Width  above  the  gun- wales  . . . . 

i 

.000 

(  3  ft. 

6  in.) 

Length  of  the  bottom  of  the  ponton 

4 

..  .338 

(14  ft. 

6  in.) 

Depth  of  the  ponton  . 

..  .768 

(  2  ft. 

7  in.) 

To  throw  a  ponton  bridge  across 

a 

river  with 

the  de: 

patch 

that  most  military  operations  require,  half  a  company  of  artifi¬ 
cers  or  pontoniers,  and  about  40  or  60  common  workmen,  are 
necessary ;  likewise  that  all  the  tackling  and  implements  be 
brought  from  the  park  to  the  foot  ol  the  work.  These  consist 
of:  1st,  2  trestles,  about  2  metres  (6§  feet)  high,  and  6  metres 


'20  feet)  long  ;  2d,  20  shovels,  and  20  mattocks  ;  3d,  the  beams, 
allowing  6  for  each  bay  or  ponton  interval ;  4th,  the  planks  to 
form  the  flooring  of  the  bridge  ;  5tli,  the  anchors,  allowing  2  for 
every  5  pontons ;  Cih,  a  capstan,  and  cable,  &c. 

The  ci»q  ie-  The  hawser  or  cable  (ctnquenelle),  is  a  thick  cable  that  i~ 
ami  other  fasten-  thrown  across  the  river  above  the  bridge;  it  is  fastened  on  the 
'U°! '  side  £  to  a  heavy  post  or  stake,  and  to  the  capstan  on  the  side 

j3.  It  is  to  this  cable  that  all  tbe  pontons  are  fastened,  and 
likewise  all  the  anchor-cables  ;  so  that  all  tbe  parts  may  be 
completely  united,  and  kept  in  their  places  by  the  hold  and  re¬ 


sistance  of  the  anchors. 

Throwing  a  The  first  thing  to  be  done  when  a  ponton  bridge  is  to  be 
hrid^or ponton,.  throu.n  across  a  riverj  is  t0  cut  ramps  or  a  descent  upon  the  side 

A,  to  put  tbe  pontons  into  the  water  ;  and  it  we  are  masters  ot 
the  side  E,  we  must  send  over  immediately  artificers  with  pon¬ 
tons,  and  stretch  the  cable  (cinquenelle)  across.  The  two  abut¬ 
ments  of  the  bridge  are  then  established,  after  determir  - 
in?  the  height  of  the  water  line  ;  if  tbe  declivity  ol-  the  bank-- 
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require  it,  a  trestle  is  placed  before  each  abutment.  These 
preparations  having  been  made,  the  first  ponton  is  placed 
1  metre  .627  (5  feet  6  inches)  distant  from  the  abutment  or 
trestle,  and  fastened  securely  to  pickets  planted  on  each  shore  ; 
this  bay  or  interval  ( travee )  is  then  covered  with  6  beams,  and 
these  with  the  planks.  The  second  ponton  is  then  placed  at 
the  same  distance  from  the  first  (5  feet  6  inches),  and  forms  the 
second  bay  or  interval,  which  is  likewise  covered  over  with 
beams  and  planks.  This  work  is  continued  from  both  the  sides 
A  and  E.  Each  ponton  is  crossed  by  the  beams  which  rest 
upon  the  adjoining  gun-wale  of  the  following  ponton  ;  their 
ends  cover  each  other,  and  are  fastened  together  by  horizontal 
bolts. 

As  fast  as  the  pontons  are  placed,  they  are  tied  together  by 
cross  fastenings,  passing  through  the  rings  of  the  gun-wmles  ; 
and  the  anchors  are  let  fall  above  the  stream,  at  the  rate  of  one 
to  every  four  pontons.  The  pontons  are  then  fastened  to  the 
anchors,  and  so  likewise  is  the  cable  ( cinquenelle )  if  it  have  been 
practicable  to  stretch  it  across.  Anchors  are  also  cast  in  the 
stream  below,  allowing  one  anchor  for  6  pontons.  Bv  these 
means  a  bridge  is  quickly  established,  even  when  the  width  of 
die  river  exceeds  200  metres  (224  yards). 

3\  hen  we  are  not  master  ot  the  side  E,  and  cannot  throw  Throwing  a 
over  the  workmen  to  begin  constructing  the  bridge  from  both  i&IScfrf1 'tu 
sides,  or  to  stretch  the  cinquenelle  across  ;  we  must  open  a  ei'c,1,y' 
heavy  cannonade  upon  the  enemy  to  drive  him  from  that  bank, 
and  form  the  bridge  by  degrees  from  the  side  J1  to  the  bank  E, 
trom  which  we  must  expel  the  enemy,  in  order  to  construct  the 
abutment  and  stretch  the  cable  over. 

With  the  activity  that  good  troops  possess,  it  is  calculated 
that  a  bridge  may  be  established  at  the  rate  of  one  minute  and 
an  half  per  ponton  ;  therefore  as  their  axes  are  distant  3.25  me¬ 
tres  (103  feet),  a  bridge  of  160  metres  (173  yards)  will  contain 
•16  baj  s  or  intervals,  and  consequently  45  pontons ;  and  may 
be  established  in  an  hour  and  an  half.  Bridges  made  of  boats,  The  weight 
as  we  have  already  said,  will  sustain  a 
)  2,000  weight ;  but  ponton  bridges  do  not  possess  this  power. 

The  ponton  lying  as  deep  in  the  water  as  the  water-line, 
which  is  3  decimetres  (12  inches)  below  the  gun-wale,  displaces 
i  volume  of  water  weighing  about  2750  kilogrammes  (6069 
pounds  En£.).  If  frnm  this  we  subtract  the  weight  of  the  bnv 


Time  required 
to  form  a  ponton 

bridge. 


load  of  upwards  of 
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or  interval  ( travee ),  about  1200  kilogrammes  (2050  pounds), 
we  have  lor  the  weight  of  the  load  1550  kilogrammes  (3421 
pounds).  But  as  the  load  is  distributed  between  two  pontons, 
it  follows  that  the  hay  or  interval  will  sustain  a  load  of  about 
7000  lbs.  Eng.;  and  mat  a  13  pounder,  which  with  its  car¬ 
riage  weighs  about  0500  lbs.  (7040  lbs.),  may  pass  over  a  poll- 
ton  bridge  by  taking  proper  precautionary  measures.  The  12 
pounder,  the  weight  of  which,  including  the  carriage,  is  3800 
pounds  (41 10  lbs.),  can  pass  without  hazard. 

When  a  river  is  to  be  passed  by  a  single  corps  of  troops,  as 
for  instance  a  division,  one  bridge  only  is  necessary  ;  hut  when 
it  is  an  army  and  its  baggage,  and  especially  if  the  passage  be 
in  retreat,  a  single  bridge  is  insufficient,  unless  it  be  a  great 
bridge  on  boats  14  to  15  metres  (15£  to  16?  yards)  long.  In 
case  the  bridge  be  of  pontons,  there  must  be  two  or  even  three, 
for  the  columns  of  the  different  arms.  Care  is  to  he  taken  that 
these  bridges  be  so  far  apart,  as  to  allow  the  most  perfect  oidei 
in  the  movements  of  the  troops  during  such  an  important  ope¬ 
ration.  There  must  be  no  confusion  ;  no  delay  resulting  from 
ill  calculated  arrangements. 

97.  An  army  intending  to  pass  a  stream  or  river,  is  always 
in  one  of  the  three  following  situations  :  1st,  the  river  may  bc- 
free,  and  the  enemy  not  in  a  situation  to  impede  or  disturb  the 
passage  :  2d,  the  reverse  may  be  tbe  case,  and  the  army  b>: 
obliged  to  force  the  passage  in  spite  of  the  enemy  :  3d,  finally  ; 
the  movement  may  be  in  retreat,  and  the  operation  ot  the 
passage  indispensable,  notwithstanding  the  presence  of  the 
enemy. 

In  the  first  case,  the  use  of  the  bridges  not  being  instantly 
required,  and  their  preservation  being  of  the  utmost  impor¬ 
tance,  they  must  be  defended  against  any  attempts  of  the  ene¬ 
my’s  detachments.  The  engineers  will  therefore  take  posses¬ 
sion  of  the  ground  on  the  side  E,  and  construct  inlrenchments 
to  cover  the  bridges  ;  and  the  artillery  will  concert  its  mea¬ 
sures  for  defending  these  inlrenchments.  In  both  the  other 
cases,  the  power  and  influence  of  the  arms  of  artillery  and  for¬ 
tification,  are  felt  in  a  still  greater  degree  ;  and  without  the 
combination  of  their  powers,  it  would  be  difficult,  and  perhaps 
impracticable,  to  effect  the  passage  of  a  river  either  in  an  ofleu 
sive  or  retreating  attitude. 

The  works  constructed  by  engineer;  for  the  passage  of  & 
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iver,  are  called  teles  de  pont,  or  bridge  heads.  They  are  of 
many  kinds  ;  the  engineer  is  governed  in  his  choice  of  them,  by 
the  ground  and  circumstances. 

We  have  nothing  further  to  add  upon  the  vertical  projection  Genera!  form 
or  formation  of  the  primitive  profiles,  which  are  the  same  for  "he  'jirotealon 
teles  de  pont,  as  for  enclosed  works ;  their  profiles  are  more  or  from  the  bao*  > 
less  raised,  according  to  the  intended  strength  and  commanding 
nature  of  the  work.  But  the  horizontal  projection  of  the  direc¬ 
trix,  is  subject  to  a  general  form  that  should  fulfil  the  general 
object  proposed  ;  and  is  modified  by  the  principles  that  regulate 
the  arrangement  of  the  parts  of  a  field  intrenchment.  This 
general  form  is  that  of  a  demi-polygon,  whose  gorge  is  the  shore 
E,  inaccessible  to  the  enemy;  and  the  wings  of  which  should 
be  flanked  by  artillery  or  musketry  fires  from  the  side  A.  The 
side  A,  constantly  in  possession  of  the  defending  party,  must 
be  considered  as  a  kind  of  unassailable  redoubt,  the  protection 
or  support  of  which  is  effectual  to  the  last  moment  of  the  con¬ 
test.  Accordingly  tetes  de  pont  may  be  redans,  lunettes,  or  horn , 
or  crown  works,  or  a  system  of  detached  works.  We  will  now 
examine  the  properties  of  these  principal  figures,  considered  as 
tetes  de  pont  properly  disposed. 


We  have  seen  in  the  preceding  chapter,  that  all  the  points  on  Seicrfin?  thr 
the  course  of  a  river  are  not  equally  favourable  for  effecting  a  points  on°a"over 
passage  ;  those  parts  in  which  the  river  forms  more  or  less  con-  bridgeT ®,,llsh’"£ 
siderable  re-enterings,  afford  advantages  of  which  we  should 
know  how  to  profit :  1st,  the  fires  from  the  bank  .4  converge  on 
the  re-entering  space,  and  easily  drive  the  enemy  from  it  :  2d, 
the  fires  from  this  bank  take  in  reverse  the  approaches  of  the 
tete  de  pont :  3d,  the  ground  on  the  side  A  is  always  the  high¬ 
est,  and  commands  the  shore  of  the  bend  :  4th,  and  lastly,  the 
defensive  dispositions  of  the  enemy  upon  the  side  E,  are  ne¬ 
cessarily  weak.  When  it  is  not  in  our  power  to  establish 
tiie  bridge  upon  a  convex  part  of  the  river,  we  must  select  a 
spot  where  the  river  is  straight;  ever  avoiding  those  parts  that 


are  concave. 

Let  us  suppose  that  we  have  to  cover  a  single  bridge,  thrown  The  redan  an<! 

.  lunette  used  as 

across  a  river  about  150  metres  ( 1 68  yds.)  wide.  It  is  plain  that  tetes  de  pont  on 

'  rivers  not  ex* 

the  musketry  fires  from  the  side  A,  will  effectually  flank  the  « ee.!in»;  iso  ni- 

J  .  tres,  (200  yards) 

work;  and  that  the  defensive  polygon  should  be  so  arranged,  width  (PL\tk 

.  °  XV,  fi£  3.)  ^ 

as  to  take  advantage  of  this  circumstance.  It  therefore  the 

‘etc  de  pont  be  destined  for  a  detachment,  an  advanced  guard. 


vol.  r. 
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or  a  small  corps  d’arm6e,  its  trace  should  be  that  of  a  simple 
redan  or  lunette,  with  a  capital  of  00  to  80  metres  (67  to  89 
yards),  and  a  gorge  of  100  to  120  (112  to  135  yards).  Care 
must  be  taken  to  leave  between  the  extremities  of  the  faces 
or  Hanks,  and  the  edge  of  the  river,  intervals  oi  about  15  me 
tres  (10±  yards)  for  the  debouching  of  the  troops  and  artillery, 
and  covered  by  an  interior  traverse.  If  a  lunette  be  used,  its 
flanks  must  be  30  metres  (34  yards),  including  the  intervals  ; 
and  the  ditches  will  rise  into  a  glacis  from  the  shoulder  angles- 
By  prolonging  the  faces  and  capital  of  the  work,  we  will  find 
upon  the  bank  A  the  points  that  should  be  intrenched,  and  on 
which  should  be  posted  the  artillery  and  infantry  that  are  to 
flank  the  exterior  of  the  works,  sweep  their  interior,  and  defend 
the  bridge. 

When  the  width  If  vvc  consider  a  case  where  the  river  is  more  than  180  me- 

of  the  river  ex-  ,  ,  .  .  ,  ...  .  ,  .  -  i  . 

ceeds  180  rc^res  tres  (200  yards)  wide,  we  will  perceive  that  the  musketry  hres 
(200  yaids)  (Fjg.  {[ie  gjjg  q  are  no  longer  effectual ;  and  that  all  the  dispo¬ 
sitions  should  be  flanking  batteries,  composed  of  a  great  many 
howitzers.  The  redan  when  used  as  a  tete  de  pout  in  this  case, 
should  be  so  modified  as  to  afford  musketry  fires  upon  the  capi¬ 
tal  ;  its  dimensions  must  be  increased,  and  the  extremes  ot  the 
faces  broken  into  wings,  flanking  the  approaches  of  the  salient 
and  its  ditch.  The  faces  may  be  150  metres  (1G8  yards),  from 
which  45  to  50  metres  (50  to  55  yards)  will  be  taken  to  make 
a  cremaillere  crotchet  of  about  30  metres  (34  yards). 

The  redan  When  the  redan  is  used  to  cover  two  bridges  placed  together, 
b''ii*neuie"pr£(rpr  its  dimensions,  and  those  of  the  crotchets  that  form  the  wings, 
bri'd»es7 its  pro-  must  be  increased.  The  work  is  then  a  kind  of  bonnet  de 
recta!64  (Rig.  o  pretre,  whose  capital  is  about  200  metres  (224  yards),  and  its 
gorge  360  (400  yards).  The  return  and  branch  of  each  crotchet 
must  be  respectively  40  and  00  metres  (45  and  68  yards),  in¬ 
cluding  the  interval  of  20  metres  (22  yards).  The  angle  ol' de¬ 
fence  which  the  face  of  each  crotchet  forms  on  one  side  with 
the  bank  E,  and  on  the  other  with  the  face  of  the  redan,  must 
be  made  of  about  100  degrees. 

The  chief  property  of  the  redan,  is  that  its  capital  and  ditches 
are  flanked  by  the  fires  from  the  bank  .3,  and  by  those  of  the 
crotchets  of  the  wings;  and  the  enemy  is  seen  at  all  the  exte¬ 
rior  points,  and  during  the  whole  time  of  the  (assault.  But  the 
interior  capacity  of  the  work  is  very  confined,  and  is  ill  suite*' 
to  the  manoeuvres  of  a  large  corps  d'armee. 
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Whenever  a  tete  de  nont  is  to  make  a  defence  of  some  du-  f-  icterior  re- 
1  doubts  in  earth, 

ration,  or  to  cover  the  movements  of  a  retreat,  the  head  oi  each  palisades,  or 

truDks  of  trees ; 

bridge  must  be  covered  by  a  redoubt  in  the  form  of  a  small  iu-  their  relief, 
nette  or  redan.  It  is  generally  made  of  earth  ;  but  connected 
palisades  20  decimetres  (6J  feet)  high,  provided  with  an  inte¬ 
rior  banquette,  are  preferable.  Even  a  still  better  disposition 
may  be  made  with  the  trunks  of  trees,  instead  of  palisades. 

The  profile  of  this  redoubt  should  have  a  greater  relief  than  the 
principal  work,  as  it  should  command  the  latter  by  6  to  3  deci¬ 
metres  (2  to  22  feet)  when  practicable. 

The  redan  and  lunette,  however  they  may  be  modified,  are  Tetes  de  pont 

J  J  '  covering  two 

too  confined  for  the  manoeuvres  of  an  army.  It  is  therefore  ne-  bridges,  and 

J  adapted  to  the 

cessary  to  substitute  for  the  triangle,  a  polygonal  figure  of  3,  operations  of  an 

4,  or  even  5  sides,  that  will  afford  the  advantage  of  greater 

space. 

Let  us  now  suppose  that  two  bridges  are  established  for  the  taiTheb0n™jft'°de 
movements  of  the  columns  of  an  army  ;  they  should  be  at  least  Pr06^f’(j)?£  i?°rn 
100  metres  (112  yards)  distant  apart,  and  the  wings  of  the 
works  should  be  60  to  80  metres  (67  to  89  yards)  from  each 
bridge.  These  data  make  the  gorge  260  metres  (290  yards). 

Now  if  through  the  extremes  A  and  B  of  the  gorge,  we  draw  the 
two  indefinite  lines  AX,  BY,  making  with  the  bank  E  angles 
of  100°  to  1 10  degrees  at  farthest ;  these  lines  will  be  the  wings 
of  the  work.  But  as  they  will  only  meet  at  a  very  great  dis¬ 
tance,  we  must  necessarily  abandon  the  triangular  figure,  and 
substitute  for  it  the  trapezoid  form,  by  drawing  parallel  to  the 
gorge  a  front  EF  or  GH,  of  at  least  100  metres  (112  yards)  ; 
and  which  may  be  as  much  as  250(279  yards),  if  the  angles  of 
defence  of  the  wings  be  nearly  90°.  If  the  front  EF  be  about 
100  metres  (112  yards),  it  may  be  fortified  in  swallow-tail 
'queue  (Thironde )  EOF  ;  if  it  be  150  to  2C0  metres  (168  to  225 
yards),  the  bonnet  de  pretre  EJVMFF  may  be  raised  upon  it; 
finally,  if  the  front  exceed  200  metres  (225  yards),  it  would  be 
greatly  preferable  to  construct  upon  GH  a  bastioned  front,  and 
add  to  it  the  redan  or  half  moon  ( deini  lune )  D.  J.  his  latter 
work  is  indispensable  whenever  an  outlet  or  sally  port  (passage 
de  sortie 1  is  made  in  the  curtain.  This  latter  plan  forms  what 
is  called  a  horn  work  (outrage  d  come).  When  the  musketry 
fires  from  the  side  A  sweep  the  capitals  ST,  the  branches  may 
ne  without  modification ;  a  great  opening  must  be  left  between 
the  extremity  of  each  wing,  and  the  edge  of  the  shore  E. 
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But  it  the  fires  of  the  side  Jl  be  not  very  effectual,  and  this  is 
almost  always  the  case,  each  wing  must  be  broken  into  one  or 
even  two  cremaillere  crotchets.  The  first  crotchet  must  he  pro¬ 
filed  without  a  ditch,  and  with  interior  steps  ;  and  must  have  a 
passage  for  the  cavalry  and  artillery  to  debouche  through,  to 
attack  the  enemy  at  the  moment  of  the  descent  of  the  ditch,  or 
to  move  forward. 

The  batteries  and  dispositions  on  the  bank  A,  will  be  ar¬ 
ranged  agreeably  to  the  principles  precedingly  established. 

The  tetes  de  pout  whose  traces  we  have  just  described,  have 
a  defect  from  which  the  redan  and  lunette  are  exempt.  The 
approaches  in  advance  of  the  front,  are  not  flanked  by  the  fires 
from  the  side  A  ;  and  when  the  enemy  is  within  a  certain  dis¬ 
tance  of  the  counterscarp,  the  front  is  solely  dependent  on  its 
own  strength.  This  is  the  reason  that  it  must  be  bastioned 
whenever  practicable,  and  covered  by  all  the  auxiliary  means 
that  time  and  the  ground  afford. 

When  the  gorge  is  large,  say  300  to  400  metres  (335  to  445 
yards),  the  tete  de  pont  may  be  drawn  in  a  simple  crown  ( coil - 
ronne  simple).  By  making  the  capital  smaller  than  the  deini- 
gorge,  we  will  have  an  obtuse  salient  angle,  and  a  great  redan 
whose  laces  will  he  about  200  metres  (224  yards),  and  which 
will  enclose  a  space  sufficient  for  the  manoeuvres.  If  then  on 
each  side  of  the  redan  we  construct  a  bastioned  front,  the  re¬ 
sult  will  be  a  simple  crown,  composed  of  a  centre  bastion  and 
two  half  bastions  cn  the  extremes  of  the  wings.  The  interval 
of  30  metres  (34  yards),  left  between  the  side  E  and  each  half 
bastion,  must  he  covered  by  two  advanced  redans  (as  is  shown 
in  the  Plate)  ;  and  the  flanked  angle  of  the  centre  bastion,  mmt 
be  surrounded  and  strengthened  by  the  most  suitable  secondary 
means,  and  by  a  disposition  of  fougasses. 

The  advantages  of  this  trace  are  obvious  ;  it  possesses  the 
chief  properties  of  the  redan,  of  which  it  is  a  modification. 
The  collateral  fires  from  the  bank  A,  and  of  the  collateral  lu¬ 
nettes,  cross  each  other  effectively  upon  the  approaches  cf  the 
counterscarp.  No  one  part  is  dependent  only  on  its  own 
strength  ;  and  the  ditches  are  defended  throughout  their  whole 
extent,  i  he  only  impoitant  defect  that  can  be  attributed  to 
it,  is  that  of  having  a  centre  bastion  whose  flanked  angle  is 
very  acute,  and  consequently  incapable  of  great  resistance.;  on 
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this  account,  therefore,  we  must  not  neglect  to  strengthen  it  by 
auxiliary  or  secondary  means. 

The  interior  redoubt  may  be  composed  of  the  two  lunettes 
R,R,  with  the  proper  ditches  and  relief ;  and  connected  by  a 
great  obtuse  redan  T,  profiled  without  ditches  and  with  steps 
(, gradins )  inside.  g 

The  sixth  figure  represents  the  trace  that  we  have  just  de¬ 
scribed,  applied  to  the  passage  of  a  river  in  front  of  an  island 
that  has  been  occupied,  intrenched,  and  provided  with  batte¬ 
ries. 

When  the  space  that  is  to  be  enclosed  by  a  tete  de  pont,  is  The  double 
very  great  (intended  to  cover  two  or  three  bridges),  and  des-  crown  workj'useri 
tined  to  protect  a  large  army,  the  simple  crown  is  inadequate. 

The  deiri-polygon  in  this  case,  is  composed  of  3  or  4,  or  even 
3  sides,  each  of  them  of  sufficient  length  to  be  bastioned ;  and 
the  work  is  then  called  a  complex  croisn  (couronnc  composee').  It 
is  terminated  by  2  half  bastions,  and  contains  2  or  3  central 
bastions.  The  strength  ot  the  crown  is  often  increased  by  ad¬ 
ding  great  redans  or  half  moons,  placed  upon  the  perpendicular 
ot  each  front,  and  communicated  with  by  bridges  or  by  de¬ 
scending  galleries  or  posterns  made  of  wood,  leading  from 
the  terra-plain  to  the  bottom  of  the  ditch.  From  the  bottom  of 
the  ditch,  the  ascent  to  the  terra-plain  of  the  half  moons,  is  by 
wide  ramps  cut  in  the  counterscarp  of  their  gorge. 

Instead  of  using  continuous  works  for  grand  tetes  de  pont, 
the  ground  and  circumstances  often  render  preferable  a  system  ^,rk6 
of  detached  works,  reciprocally  flanking  each  other  aud  flanked 
also  Irom  the  side  A.  The  intervals  between  them  should  be 
skiltully  combined  with  relation  to  the  manoeuvres  and  move¬ 
ments  ot  the  troops.  In  this  case  it  is  indispensably  necessary 
to  immediately  cover  each  bridge  by  redoubts,  sufficiently  spa¬ 
cious,  and  made  of  earth. 

.—^-Fortresses,  like  Stlasburg,  Huninguen,  Manheim,  Mayence,  Tetes  de  pn,-- 
&c  ,  that  are  situated  upon  rivers  and  occupy  the  bank  A,  have  uuder  ,orlrc"  < 
generally  permanent  or  field  tetes  de  pont  on  the  side  E.  If 
these  tetes  de  pont  are  not  kept  up  in  time  of  peace,  they  are 
immediately  re-established  at  the  breaking  out  of  hostilities. 

They  cover  the  bridge  of  communication,  and  put  it  out  of 
reach  ol  insult.  By  means  of  them  we  possess  the  power  of 
debouching  into  the  enemy’s  country,  of  making  constant  in¬ 
cursions  into  it,  levying  contributions,  and  undertaking  offen- 
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ivc  operations  when  our  preparations  are  completed  and  our 
army  assembled.  The  tetes  de  pont  of  Huninguen,  Khell,  Cas¬ 
sel,  &c.  afforded  the  French  army  in  the  last  war  these  great 
advantages.  We  will  cite  as  an  instance,  the  tete  de  pont  of 
Cassel,  the  construction  of  which  was  confided  to  us  in  the  win¬ 
ter  of  1792  to  1793. 

Description  of  This  tete  de  pont  was  not  inexistence  when  the  French  army 

the  tete  fie  pnnt  1 

3tc»«sei.(Fig  7 )  entered  Mayence  in  1792  ;  its  necessity  and  importance  were 
seen  and  felt  by  General  Custine.  It  was  determined  that  it 
should  he  so  planned,  as  to  enable  20,000  men  to  fight  on  the 
position,  considered  as  an  intrenched  camp  ;  hut  that  3.000 
men  should  be  capable  of  defending  it.  Its  gorge  was  fixed, 
according  to  the  ground,  at  about  900  metres  (1,000  yards)  ; 
and  the  general  trace  was  a  demi-polygon,  flattened,  and  con¬ 
sisting  of  4  sides  of  about  330  metres,  (368  yards)  each.  Each 
side  was  bastioned,  and  covered  by  a  great  half-moon.  This 
general  plan  produced  a  crown  with  3  centre  bastions  very  open 
and  spacious,  and  two  collateral  half-bastions.  The  profile 
was  a  rampart  15  decimetres  (5  feet)  high,  with  ditches  28 
(91  feet)  in  depth  ;  making  a  total  relief  of  about  64  decimetres 
(2U  feet). 

The  right  wing  was  directed  upon  the  Fort  de  Mars,  al¬ 
ready  constructed,  and  which  was  now'  armed  with  10  pieces 
of  cannon :  this  battery  took  in  reverse  the  approaches  of  the 
bastions  on  the  right.  The  left  wing  was  directed  upon  the 
extremity  of  the  isle  St.  Pierre,  which  was  furnished  with  a 
battery  of  9  pieces  that  flanked  the  bastions  of  the  left.  The 
plain  that  separated  the  right  wing  from  the  Fort  de  Mars,  was 
crossed  by  2  intrenchments  F  and  E,  profiled  without  ditches  and 
with  steps  inside  ;  and  behind  which  camps  were  established. 
Lastlv,  the  whole  isle  St.  Pierre  was  fortified,  and  defended  by 
several  batteries. 

All  these  dispositions  formed  after  the  first  day’s  work,  a 
verv  respectable  intrenched  camp.  Eight  battalions  were  em¬ 
ployed  during  4  months  of  a  very  severe  winter  in  the  con¬ 
struction  of  all  the  works,  which  w'ere  in  a  state  ot  defence  and 
armed  with  90  pieces  of  cannon  at  the  opening  of  the  cam¬ 
paign  of  1793. 

The  expenses  of  the  tete  de  pont  of  Cassel,  up  to  the  period 
when  it  ceased  to  be  regarded  as  a  field  work  and  was  to  be 
transformed  into  a  more  solid  and  permanent  work,  amounleu 
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to  200,000  1  i vies  ($37,000),  lor  more  than  two  thousand 
metres  extent  of  intrenchments  (2,230  yards)  of  all  kinds  ; 
and  including  in  this  sum,  the  cost  of  the  abattis  and  palisades 
with  which  Cassel  was  surrounded  during  their  construction. 

Every  body  knows  that  the  defence  of  Cassel  was  intrusted 
to  General  Meusnier  ; — to  that  young  and  illustrious  scholar, 
who  brought  with  him  into  the  camp  the  same  active  and  in¬ 
ventive  genius  that  he  had  displayed  in  the  sciences.  lie  knew 
how  to  animate  the  garrison  of  Cassel  with  that  daring  courage 
which  each  day  led  him  to  undertake  brilliant  enterprises,  di¬ 
rected  by  a  mind  great  in  wisdom  and  fertile  in  novel  resources. 

In  pointing  out  this  engineer  as  a  model  to  the  students  des¬ 
tined  for  the  national  service,  we  show  them  the  manner  in 
which  they  should  embellish  the  honourable  career  that  is  open 
to  them  for  the  acquisition  of  lasting  glory. 

9aXThe  arms  of  artillery  and  engineering  arc  in  such  irri-  f98  Movements 

J  °  ot  armies  for  the 

mediate  relations  with  the  manoeuvres  of  troops  in  all  opera- pass2ieofrivT; 

i  r  means  used  by 

tions  relating  to  the  passage  of  rivers,  that  we  must  further  tl,e.artiller>r  *n<1 

illustrate  this  important  subject  (art.  97.).  Passages  of  rivers  ft™'1  ,he  °r,er“- 
are  distinguished  into  two  kinds — passages  by  main  force,  and 
passages  by  stratagem  anil  surprise. 

The  passage  by  main  force,  is  when  the  army  on  the  offen¬ 
sive  gains  a  position  upon  the  bank  E  in  spite  of  the  efforts  and 
opposition  of  the  defending  army.  If  numerous  instances  did 
not  prove  that  this  operation  is  practicable,  we  should  be  in¬ 
clined,  if  we  judged  merely  by  the  principles  of  grand  tactics, 
not  to  believe  in  the  possibility  of  its  success.  Indeed,  how  is 
it  possible  to  persuade  ourselves  that  an  army,  however  nume¬ 
rous,  can  pass  a  river  or  stream  upon  a  bridge  even  already 
established,  in  the  presence  of  an  army  in  battle  array  upon 
the  side  E,  free  in  its  movements,  and  ready  to  instantly  attack 
the  portions  of  the  army  that  arrive  upon  the  side  E  without 
order,  or  that  defile  over  exposing  their  flank  ?  The  cause  of 
this  wonderful  fact,  is  the  great  superiority  and  power  of  the 
artillery  of  the  attacking  army  ;  and  especially  the  moral  efforts 
of  the  troops,  who  are  inspired  by  a  daring  enthusiasm  with  an 
eager  desire  of  achieving,  in  contempt  of  every  danger,  a  great 
and  brilliant  action. 

The  French  cite  with  pride  the  passage  of  the  Rhine  at  Tol-  F..rw.,r 
huys,  in  1G32,  in  the  face  of  the  Dutch  army.  After  driving 
the  enemy  from  the  opposite  bank  by  a  heavy  fire  of  artillery!  £' J  0l,‘u>r,> 
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Coins  XIV  beheld  the  French  cavalry,  with  a  daring  almost 
incredible,  precipitate  themselves  into  the  river,  and  locking 
in  squadrons  to  resist  the  current,  gain  the  enemy’s  shore, 
charge  and  force  back  the  enemy,  and  maintain  their  ground 
till  the  completion  of  the  bridge,  over  which  the  whoie  army 
passed  in  less  than  a  day.  It  was  the  great  Conde  who  con¬ 
ducted  this  operation  with  that  impetuous  temerity,  which  ever 
characterised  him  in  all  the  scenes  and  dangers  of  war. 

Adda^on0^  the  ^  e  refer  for  a  second  instance  of  a  passage  by  main 

by'^MUn/oreijo  ^orce»  to  the  crossing  of  the  Adda  on  the  bridge  of  Lodi,  by 
Napoleon,  in  his  first  Italian  campaign  : — an  astonishing  enter¬ 
prise,  which  circumstances  compelled  the  General  to  attempt, 
and  the  success  of  which  he  could  only  expect  from  the  devo¬ 
tion  of  the  officers  and  troops. 

General  Beaulieu  was  in  precipitate  retreat,  closely  pursued 
by  the  French  ;  he  crossed  the  Adda  by  the  bridge  of  Lodi, 
and  leaving  his  rear  guard  to  defend  the  side  A,  put  himself  in 
battle  array  upon  the  side  E,  having  his  front  covered  with  30 
pieces  of  artillery.  The  French  van  guard  arrives  at  Lodi, 
overthrows  all  the  outposts,  and  forces  the  enemy’s  rear  guard 
to  retreat.  A  terrible  fire  of  artillery  is  then  opened,  and  pre¬ 
vents  the  enemy  from  breaking  down  the  bridge.  During  this 
cannonade,  the  main  body  of  the  army  arrives;  and  the  infantry, 
forming  into  close  column,  present  themselves  before  the  bridge. 
The  cavalry  endeavour  to  ford  the  river.  The  fire  is  most  de¬ 
structive —  the  column  for  a  moment  hesitates  ; — but  it  is  led 
by  intrepid  Generals  ;  the  bridge  is  passed  with  the  rapidity  of 
lightning.  This  impetuous  column  cu's  Beaulieu's  order  <>■ 
battle,  and  carries  almost  all  his  artillery;  dispersing  in  a  fen 
minutes  the  hostile  army,  and  dealing  death  and  terror  on  every 
side. 

of  the  As  soon  as  possession  is  gained  of  the  side  E  by  an  operation 

a-'illcry  am!  oil-  ...  J 

gineers,  mier  a  oi  main  lorce,  the  artillery  repair  the  bridge,  and  establish  ano- 

pipage  by  main  . 

force.  ’  thcr  ii  necessary;  whilst  the  engineers  hastily  lay  out  and 
construct  the  tete  dc  pont  for  covering  the  bridges  and  securing 
possession  of  the  side  E. 

In  proportion  as  passages  by  main  force  are  rare,  and  dan¬ 
gerous  in  execution  ;  so  passages  by  stratagem  and  surprise,  are 
frequent  in  the  course  of  an  offensive  campaign,  conducted  with 
hardihood  and  talents.  This  latter  operation  does  not  require 
great  sacrifices,  or  extraordinary  moral  efforts:  secrecy,  dill- 
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gence,  good  conduct,  and  skill  in  reconnaissances  and  in  ar¬ 
tillery  and  engineering,  generally  crown  the  operation  with 
success. 

We  have  seen  (art.  95)  how  difficult  it  is  for  an  army  on  the 
defensive  to  guard  the  course  of  a  river,  for  the  purpose  of  dis¬ 
puting  the  passage  of  it :  it  is  obliged  to  take  a  central  position, 
more  or  less  extended,  according  to  its  force,  and  to  only  keep 
on  the  other  points  of  the  river  weak  detachments  to  watch  and 
guard  them.  The  army  on  the  offensive  is  free  in  its  move¬ 
ments,  and  may  at  pleasure  draw  in  and  concentrate  ;  by  false 
marches  it  alarms  its  adversary  for  different  points,  in  order  the 
better  to  operate  upon  the  true  point,  which  is  thus  concealed 
from  him.  This  point  of  passage  must  be  so  chosen,  that  when 
once  the  operation  is  unmasked,  the  hostile  army  will  not  have 
time  to  arrive  before  a  sufficient  body  of  troops  have  passed 
over  to  keep  them  at  bay.  The  operation  therefore  resolves 
itseli  into  forcing  a  passage  by  main  strength  in  the  face  of  a 
corps  of  observation,  which  is  generally  not  more  than  2  to  3000 
strong. 

As  soon  as  the  General  has  resolved  to  force  a  passage  at  a  Mm«u*w. for 
designated  point,  a  large  detachment,  composed  of  grenadiers,  *“bgy 
light  infantry,  light  and  heavy  artillery,  the  brigades  of  sappers  Eem  &  su,prise- 
and  engineers,  and  the  bridge  equipages  and  materials,  the 
whole  commanded  by  a  General  well  acquainted  with  the 
ground,  marches  and  arrives  upon  the  designated  spot  at  the 
first  glimpse  of  day.  A  few  batteries  are  instantly  established 
upon  the  bank  A  to  drive  off  the  enemy,  and  immediately  as 
many  troops  as  possible  are  crossed  over  either  in  boats  or  by 
swimming  or  fording.  These  impetuously  charge  the  enemy 
and  take  post  upon  the  side  E.  The  engineers,  sappers,  and 
other  workmen,  will  also  cross  if  possible,  to  Jay  out  and  con¬ 
struct  the  works  for  covering  the  bridge.  When  the  equipages 
arrive,  the  bridge  is  commenced  ;  and  if  it  have  been  practica¬ 
ble  to  gain  possession  of  the  side  E,  the  cinquenelle  (cable)  will 
be  immediately  stretched  across,  and  the  bridge  begun  from 
both  sides  at  once.  When  the  resistance  of  the  enemy  does 
not  allow  a  position  to  be  taken  in  advance  on  the  side  E,  the 
budge  is  thrown  over  by  main  force,  under  protection  of  the 
artulcry ;  but  this  case  seldom  occurs.  On  rivers  of  common 
width,  the  bridge  is  completed  in  2  or  3  hours  work  ;  the  troops 
then  at  once  seize  upon  the  side  E. 
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Works  used  by  The  works  constructed  by  the  engineers  on  these  occasions, 
these  tirciiai'tai')n  should  be  of  a  nature  quickly  executed  ;  they  should  be  flanked 
xv,  fig.81jA  1  ^  by  dispositions  upon  the  bank  A,  and  ought  to  cover  the  bridge 
in  hall’  a  day’s  labour.  It  follows  that  the  first  disposition  of 
the  engineers  may  be  a  simple  redan  R,  having  the  axis  of  the 
bridge  for  its  capital,  and  with  sides  of  150  to  180  metres  (1G8 
to  200  yards).  The  exterior  side  AB  of  this  redan,  may  have 
one  or  two  cremaillere  crotchets.  During  this  same  time,  the 
flanking  batteries  B  on  the  side  A,  must  be  erected  ;  likewise 
all  the  other  dispositions.  If  the  enemy  be  re-inforced  by  the 
alarm  along  his  whole  line  of  posts,  and  he  compel  the  troops 
stationed  in  advance  to  retire,  they  will  fall  back  under  the 
protection  of  the  fires  from  the  side  A,  and  of  the  battery 
which  should  by  this  time  be  placed  upon  the  salient  of  the 
redan. 

The  whole  army  will  march  all  night,  to  rendezvous  at  the 
point  of  passage.  When  the  van  guard  arrives,  it  will  pass  the 
bridge  that  is  already  established,  and  take  post  in  advance,  and 
even  attack  the  enemy  if  he  persist  in  too  closely  investing  the 
intrenchmenls. 

Whilst  the  first  troops  are  defiling,  a  second  bridge  P'  is  es¬ 
tablished,  which  will  also  be  covered  by  a  redan  R' ,  distant 
from  the  other  3  to  400  metres  (335  to  450  yards),  and  the  ex¬ 
terior  side  of  which  [A' B')  will  be  broken  into  cremaillere. 
This  second  bridge  must  be  completed  before  the  main  body 
and  cavalry  and  artillery  are  all  arrived  ;  it  will  consequently 
be  of  the  greatest  utility. 

The  interme-  The  space  included  between  the  two  redans,  will  be  covered 
mem,  and  occupied  by  an  intermediate  work  G  that  will  cover  the 

profile,  if  jnter;or  debouches  and  manreuvres  ;  it  must  be  flanked  by  the 

salients  A  and  A'  of  the  redans.  If  this  intermediate  work  be 
a  continuous  figure,  it  must  be  profiled  without  ditches,  and 
with  inside  steps.  On  the  extremities  of  the  wings  there  will 
be  left  intervals  of  30  metres  (34  yards),  for  the  cavalry  and 
artillery  to  debouche  through. 

Instead  of  a  continuous  work,  detached  works  placed  in 
relations  of  defence  may  be  preferred  ;  the  intervals  between 
them  must  be  considered  as  great  debouches  through  which  the 
various  corps  pass  to  take  their  place  in  the  order  of  battle, 
ri  i-idei  re-  As  fast  as  the  army  gains  footing  upon  the  side  E,  or  marches 
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retreat,  to  which  the  army  may  be  momentarily  compelled, 
either  by  the  enemy  being  apprised  and  taking  measures  ac¬ 
cordingly,  or  by  the  occurrence  of  any  other  unforeseen  event. 
These  considerations  render  the  establishment  of  another  bridge 
almost  always  indispensable  ;  and  lead  to  covering  as  soon  as 
possible  the  head  of  each  bridge  with  the  redoubts  S,  S' ,  made 
of  strong  palisades  joined  together,  and  surrounded  with  cal¬ 
trops  or  crows  feet  ( chausses  trapes )  and  combustible  materials. 
We  will  soon  find  that  these  dispositions  hold  a  distinguished 
place  in  the  operations  of  a  retreat,  whether  voluntary  or 
forced. 

After  the  passage  of  a  river  has  been  efiected,  and  the  army 
pursues  its  course  of  offensive  operations,  the  engineers  fre¬ 
quently  regard  the  works  that  they  have  just  executed,  as 
eventual  works  ( ouvrages  de  circonstance)  which  should  be  trans¬ 
formed  into  tetes  de  pent  more  permanently  constituted,  and 
regulated  according  to  the  relations  that  the  army  should  pre¬ 
serve  with  its  rear.  The  ponton  bridge  is  therefore  replaced 
by  one  on  trestles,  or  made  of  boats  of  the  country,  in  order 
that  the  pontons  may  follow  the  movements  of  the  park  ;  and 
these  works,  which  may  be  called  works  of  slight  fortification, 
are  replaced  by  a  real  tete  de  pont :  it  often  happens  that  the 
site  of  the  bridge  is  changed. 

The  fortune  of  war  often  compels  an  army  to  pass  a  river  at 
a  point  where  there  is  no  bridge  existing,  and  in  the  face  of  an 
enemy  who  has  assumed  the  offensive.  Without  the  combined 
powers  of  artillery  and  engineering,  it  would  be  difficult  to  ac¬ 
complish  an  object  so  important,  without  running  the  greatest 
hazards  and  exposing  part  of  the  army  to  inevitable  destruc¬ 
tion. 

Let  us  imagine  an  army  of  60,000  infantry,  and  10,000 
cavalry  ;  its  van  guard  will  be  8000  strong,  of  whom  2000  will 
be  cavalry. 

Three  bridges  are  judged  necessary  for  effecting  the  passage 
in  order,  and  without  confusion.  As  the  army  is  master  of  its 
rear,  these  three  bridges  will  be  secretly  established  before¬ 
hand  on  the  proper  points  ;  we  will  place  them  at  a  distance  of 
600  metres  (670  yards)  from  each  other.  Whilst  the  bridges 
are  establishing,  the  bank  A  must  be  intrenched  as  usual,  and 
provided  with  batteries  of  heavy  pieces,  drawn  from  the  park 
at  the  moment  that  they  are  judged  requisite.  Two  or  three 
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days  before  the  day  fixed  for  the  passage,  the  van  guard  and 
army  will  feign  offensive  movements ;  whilst  5  or  0000  work¬ 
men  will  be  detached  from  the  army  and  placed  under  the 
orders  of  the  brigade  of  engineers,  to  make  the  following  dis¬ 
positions  :  1st,  the  bridges  must  be  enveloped  by  a  first  defen¬ 
sive  enclosure  ( ceinlure  defensive ),  the  wings  of  which  must  be 
4  to  500  metres  (445  to  555  yards)  distant  from  the  extreme 
bridges  ;  and  the  front  6  to  700  metres  (670  to  780  yards)  from 
the  river:  this  first  enclosure  is  represented  in  the  figure  by 
the  system  of  works  A  and  B'  :  2d,  the  first  enclosure  will  be 
contracted  into  a  second  enclosure  nearly  concentric  to  it,  and 
which  may  be  defended  with  fewer  troops  :  3d,  the  bridges 
will  be  immediately  covered  by  the  redans  and  intermediate 
works  that  we  have  described  ;  these  will  form  the  third  de¬ 
fensive  enclosure  :  4th,  the  redans  will  be  provided  with  pal i 
saded  redoubts,  in  proper  condition  ;  these  will  form  the  last 
defensive  enclosure. 

The  ground  having  been  thus  prepared,  or  in  a  manner  ana¬ 
logous  to  this  method,  the  army  will  manoeuvre  in  retreat  with 
order  and  steadiness.  During  the  night  the  heavy  artillery 
will  defile  over,  and  take  post  upon  the  side  A  ;  the  cavalry 
will  also  retire  to  beneath  the  first  intrenchments,  but  always 
ready  to  move  back  again  to  the  front ;  they  will  defile  through 
the  works  as  soon  as  the  columns  of  infantry  appear.  At 
break  of  day  the  army  will  put  itself  in  motion  ;  the  labouring 
soldiers  will  resume  their  arms  and  line  the  first  defensive  in- 
trenchment,  sustained  by  10,000  of  the  first  troops  that  enter 
the  lines  ;  10,000  men  will  support  the  van  guard,  and  10,000 
more  men  will  line  the  second  defensive  enclosure  ;  the  re¬ 
mainder  of  the  troops,  that  is  about  40,000  men,  will  pass  over 
to  the  side  A.  The  van  guard  will  then  slowly  fall  back  by 
common  mancruvres  upon  the  wings  of  the  intrenchments,  and 
will  pass  over  to  the  side  A  ;  the  1 0,000  men  by  whom  they- 
were  supported,  will  take  post  in  the  redans  and  intermediate 
works;  alter  this  the  first  and  second  enclosures  will  be  suc¬ 
cessively  abandoned,  aud  the  troops  from  them  will  pass  over 
to  the  side  A.  There  now  remains  only  10,000  men  to  cross. 
The  redoubts  will  be  occupied  by  companies  of  grenadiers, 
aDd  under  the  protection  of  the  redans,  the  intermediate  works 
will  be  abandoned.  Finally,  the  redans  themselves  will  be 
abandoned.  There  will  only  then  remain  6  companies  of  gre 
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nadiers,  who  will  set  fire  to  the  redoubts,  help  to  replie *  the 
bridges,  and  escape  over  by  swimming  or  in  boats. 

Such  manoeuvres  require  great  ability  in  the  General,  and 
perfect  discipline  among  the  troops. 

In  the  place  of  continuous  works,  systems  of  detached  works 
are  frequently  used,  and  disposed  in  a  manner  adapted  to  the 
object  proposed  :  two  defensive  enclosures  are  frequently  suffi¬ 
cient  ;  and  sometimes  only  one  is  used,  according  to  circumstan¬ 
ces. 

99.  We  will  conclude  this  chapter  with  a  brief  narration  of 
a  few  particular  instances  of  the  passage  of  rivers ;  merely 
with  a  view  to  show  the  students  and  young  officers,  the  manner 
of  applying  general  principles  to  particular  cases.  How  in¬ 
structive  it  would  be  to  them,  and  how  gratifying  it  would  be  to 
us,  if  we  were  able  to  describe  and  analyse  the  principal  ope¬ 
rations  ot  this  kind  that  took  place  in  the  course  of  the  last 
war!  It  would  be  seen  that  in  this  respect  the  preceding  ages, 
and  even  the  brilliant  age  of  Louis  XIV,  present  nothing 
comparable  ;  and  that  this  great  improvement  in  the  science  of 
war,  has  been  produced  by  one  of  those  mighty  causes  that 
change  the  whole  face  of  the  political  world.  But  we  are  des¬ 
titute  of  the  historical  and  topographical  materials  ;  and  be¬ 
sides,  such  an  extensive  subject  would  not  suit  an  elementary 
treatise,  in  which  precepts  are  sought  to  be  illustrated  by  only 
a  few  examples. 

The  different  passages  of  the  Rhine,  the  passage  of  the  Adda 
at  Lodi,  of  the  Po  beneath  Placentia  of  the  Adige  at  Areola, 
and  the  passages  of  the  Nidda,  the  Mayne,  the  Danube,  the 
Leek,  kc.  constitute  a  galaxy  of  exploits  that  attest  the  valour 
of  the  French  armies  and  the  talents  of  their  Generals.  It  is  the 
Province*  of  military  history  to  collect  all  these  dazzling 
achievements,  and  to  draw  from  them  inexhaustible  lessons  of 
instruction  for  officers  of  all  arms. 

Wc  will  restrain  ourselves  to  quoting  two  famous  instances; 

To  i  eplie,  to  foij  up,  that  is,  to  take  up  the  bridge  by  a  manoeuvre 
of  conversion.  To  eftect  this,  the  moorings  and  cable  are  unloosened 
or  cut,  and  the  bridge  is  carried  by  the  current  down  and  back  upon  the 
shore  A ;  for  as  all  the  fastenings  are  loosed  or  cut,  except  those  on  the 
side  A,  the  bridge  will  be  wheeled  back  upon  this  bank  ;  therefore  it  is 
called  a  manceuvre  of  conversion. 
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the  first,  a  passage  executed  by  an  army  on  the  offensive  ;  the 
second,  a  passage  in  retreat,  executed  by  an  army  that  had 
taken  the  defensive. 

Passage  of  the  By  the  15th  Floreal  of  the  4th  year  (1796),  the  French  ar- 
fa"’  ee"theh 7sVi.  my,  impelled  by  the  genius  of  its  General,  had  conquered  a 
07°%)'  (lee^he  portion  of  Italy  :  the  battles  of  Montenotte,  Millesimo,  and 
Map  of  iui>  )  ]y[oncjovj?  had  laid  the  heart  of  the  country  open  to  the  French 
arms.  The  enemy,  pursued  without  respite,  had  intrenched 
himself  behind  the  Po,  between  the  Tessina  and  the  Sesia. 
The  hostile  General,  supposing  that  Napoleon  would  move  up¬ 
on  Valenza,  fortified  his  camp,  and  covered  Pavia  with  for¬ 
midable  redoubts.  The  enemy  was  kept  in  this  delusion  by 
several  feigned  and  able  movements.  On  a  sudden,  by  a  rapid 
night  march,  5000  grenadiers,  1500  cavalry,  and  the  artillery 
and  engineers,  moved  along  the  right  bank  of  the  river,  and  by 
break  of  day  arrived  opposite  Placentia.  During  the  night,  all 
the  boats  upon  the  Po  had  been  seized  ;  the  troops  cross  to  the 
enemy’s  side  of  the  river,  and  overthrow  all  the  hostile  detach¬ 
ments  that  attempt  to  dispute  the  passage.  The  General  com¬ 
manding  the  artillery  causes  a  bridge  of  boats  to  be  thrown 
across  the  river  ;  and  the  army,  which  had  marched  by  echel- 
lons  of  divisions,  crossed  during  the  day  oi  the  18th.  The 
chief  of  the  engineers  covered  the  bridge  by  an  intrenchment, 
the  form  of  which  was  determined  by  the  ground;  an  old  dike 
running  parallel  at  150  metres  (168  yards)  from  the  bank  E, 
was  arranged  as  an  intermediate  intrenchment,  and  flanked  by 
two  redoubts  which  formed  the  wings  of  the  tete  de  pont. 

The  passage  of  the  whole  army  was  effected  before  General 
Beaulieu  could  arrive  with  his  army  on  the  point  oi  passage. 
By  this  able  manoeuvre^  the  French  General  placed  himself  in 
the  most  advantageous  position  ;  after  turning  the  positions  of 
the  enemy,  and  his  intrenched  camp  under  Pavia,  he  found 
himself  upon  the  flank  of  the  enemy’s  line  of  operations.  Ge¬ 
neral  Beaulieu  now  determined  to  march  against  Napoleon  ;  he 
seizes,  and  intrenches  himself  on,  the  position  of  Fombio.  I  he 
battle  commences  ;  the  enemy  is  forced  from  his  position,  and 
compelled  to  retreat  by  Lodi  to  behind  the  Adda.  It  was  af¬ 
ter,  and  in  consequence  ot  this  battle,  that  the  celebrated  pa- 
sa,pe  ol  the  Bridge  of  Lodi  was  achieved  . 

*  On  passing  the  Moldau  on  the  5th  May,  1757,  just  below  Prague 
and  the  day  previous  to  the  battle,  the  great  Frederick  caused  three 
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Of  all  the  instances  of  the  passage  of  rivers,  by  a  retreating 
army  in  the  presence  of  an  enemy  acting  on  the  offensive,  con¬ 
sidered  under  the  relations  of  the  influence  of  artillery  and  en¬ 
gineering,  the  most  distinguished  is  the  passage  of  the  Rhine 
at  Nordheim,  below  Worms,  by  the  French  army  in  1744. 
The  Prince  of  Conti,  General  of  the  French  forces,  wishing  to 
withdraw  his  army  from  the  right,  to  the  left  bank  of  the  Rhine, 
in  the  presence  of  the  enemy  who  had  assumed  the  offensive, 
selected  the  position  of  Nordheim,  below  Worms,  for  the  point 
of  passage.  He  therefore  made  the  necessary  detachments  to 
Nordheim,  to  make  the  following  dispositions ;  1st,  2  bridges 
were  thrown  over  behind  Nordheim,  and  covered  by  a  grand 
tete  de  pont  ;  2d,  5  redoubts,  skilfully  disposed  in  echellons, 
were  erected  on  the  plain  between  the  tete  de  pont  and  the  village 
of  Nordheim,  distant  8  to  900  metres  (890  to  1000  yards) 
from  the  shore  E ;  3d,  the  village  of  Nordheim  was  in¬ 
trenched  ;  4th  and  lastly,  the  front  of  the  camp,  situated  be¬ 
hind  the  village  of  Bobstatt,  was  covered  by  detached  redans  ; 
the  right  rested  upon  morasses,  and  the  left  upon  a  small  river. 

guns  to  be  fired,  to  apprize  Marshal  Schwerin,  who  was  with  his  corps 
d’armee  at  Brandies,  that  the  King  had  effected  the  passage  and  that 
the  Marshal  should  accordingly  fall  back  from  the  Elbe  and  join  him. 
This  junction  took  place  under  Prague  at  midnight.— See  Jomini, 
Part  I. 

Bridges  are  passed  with  great  care — the  cavalry  dismount  and  lead 
their  horses  across  on  a  gentle  walk ;  the  wagons  are  lightened,  if  there 
be  time  ;  and  every  precaution  is  taken  to  prevent  violent  shocks  and 
strainings  that  might  break  or  injure  the  bridges.  When  the  enemy 
possess  the  upper  part  of  the  river  and  its  current  is  rapid,  booms  and 
piles  and  piers,  Szc.  should  be  established  to  prevent  any  rafts  or  tim¬ 
bers,  &c.  that  the  enemy  may  launch  against  the  bridges,  from  carrying 
them  away.  The  swelling  of  the  rivers  must  be  provided  against.  In 
the  battle  of  Essling,  which  preceded  that  of  Wagram,  the  French  ar¬ 
my  was  insulated  in  two  corps  and  exposed  to  utter  destruction  by  the 
loss  of  their  bridges  across  the  Danube,  occasioned  by  the  swelling  of 
the  stream  anddrifting  logs  and  trees. .  The  horrors  of  the  bridge  ofBe- 
rcsina,  will  be  remembered  in  history.  And  the  passage  of  this  river  be¬ 
tween  two  superior  armies,  one  pursuing,  and  the  other  disputing  the 
passage,  is  an  achievement  almost  surpassing  mortality.  It  is  by  strokes 
like  these,  that  an  empire  is  saved,  and  that  human  genius  triumphs 
over  mortal  force 
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The  village  of  Bobstatt  was  to  be  occupied  by  the  van  guard. 
These  general  dispositions  presented  the  army  with  a  series  of 
concentric  fields  of  battle,  constantly  narrowing  ;  and  by  means 
of  which,  the  General  could,  by  successive  and  well  executed 
manoeuvres,  defile  all  his  divisions  without  danger.  At  break 
of  day  the  army  evacuated  its  camp  ;  25,000  men  remaining  in 
Nordheim  to  sustain  the  rear  guard.  These  25,000  men  then 
retired  under  the  protection  of  the  5  redoubts,  which  were  de¬ 
fended  by  10,000  troops,  who  retired  in  succession  into  the 
tSte  de  pont,  which  wras  also  evacuated  upon  the  interior  re¬ 
doubts,  &c.  The  skill  and  order  with  which  these  movements 
were  executed,  prevented  the  army  from  being  annoyed  during 
their  operation.  This  retreat  is  worthy  of  being  held  up  as  a 
model  in  all  similar  cases. 
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Posts,  and  Intrenched  Camps. 


100.  AN  army  taking  military  possession  of  a  country  to  .  100  Posts  he1*! 

°  J  '  by  ao  army  in 

there  carry  on  offensive  operations,  maintain  itself  upon  the  tbe  fieId’  and  in 

,  .  #  r  winter  quarters. 

defensive,  or  to  repose  in  winter  cantonments,  but  ever  ready  (Studv £e  G“4de 

.  1  J  de  L'Officitr  en 

to  re-assemble  in  a  body,  should  take  possession  of  the  villages,  Campagnt.  by 

,  ■'  r  o’  Cessac  :  and  read 

hamlets,  castles,  mills,  country  seats,  farm-houses,  &ic.  that  are  p°lard  and  Cui' 

within  the  scope  of  its  front  and  flanks,  or  upon  its  communications ; 
or  which  are  upon  the  line  of  defence  of  the  cantonments. 

These  various  points  are  occupied  by  detachments,  and  are 
called  military  posts.  These  posts  are  in  relations  of  defence 
■with  the  principal  positions  to  which  they  are  subordinate,  or 
with  each  other  to  form  a  system  of  defence  ;  or  they  are  iso¬ 
lated  and  dependent  entirely  on  themselves  ;  for  instance, 
posts  that  protect  the  communications  and  annoy  those  of  the 
enemy,  &c.  are  of  this  character. 

The  subjects  discussed  in  the  First  Part,  have  taught  us  to  Necessity  of 
appreciate  the  importance  of  posts,  and  the  advantages  to  be  inland  LiaMish- 
derived  from  their  proper  disposition,  and  the  more  or  less  ob-  posts.  millt,rv 
stinate  defence  that  the  detachments  may  make  in  them.  In 
the  sketch  of  the  last  campaign  of  Turenne  (66),  there  are  two 
or  three  striking  instances  of  this  kind. 

If  Marshal  Villars  at  the  battle  of  Malplaquet,  had  seized  the 
farm  that  was  in  front  of  his  line  of  battle,  Prince  Eugene  would 
not  have  been  able  to  have  obtained  such  great  advantages 
over  him.  If  the  heights  that  covered  Bingen  had  been  in¬ 
trenched  and  covered  with  abattis,  as  the  engineers  had  recom¬ 
mended,  General  Custine  would  not  have  suffered  those  dread¬ 


ful  disasters  which  forced  him  to  a  precipitate  retreat. 

These  reflections  lead  us  to  conclude,  that  military  posts  The  officers  of 
should  be  properly  intrenched  ;  and  that  the  species  of  fortifi-  aUe&st  knowTim 
cation  proper  for  this  circumstance,  is  a  necessary  acquirement  tafisTr  theVorti- 
for  every  officer,  whatever  may  be  his  arm  or  corps.  The  offi-  ficatl0n01  P'15'’ 
cers  of  the  light  troops,  who  are  always  at  the  outposts  and 
penetrate  on  all  sides  into  the  enemy’s  country,  are  continually 
in  need  of  having  recourse  to  the  means  of  intrenching  them- 
vol.  r.  2  V 
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selves  in  a  church,  a  castle,  or  a  house.  The  officer  of  the  line 
who  is  about  to  occupy  a  military  post,  should  first  devote  his 
attention  to  the  means  of  preventing  himself  from  being  carried 
off,  before  succour  can  arrive  ;  he  must  intrench  himself  imme¬ 
diately,  and  never  rest  ’till  he  has  completed  the  dispositions 
for  the  defence  and  safety  of  his  detachment.  In  this  respect 
numberless  disasters  occur  in  war,  which  should  be  entirely 
attributed  to  the  ignorance  of  the  infantry  officers  of  field  forti¬ 
fication,  and  of  the  methods  of  temporarily  defending  posts  How 
desirable  it  is,  that  young  officers  should  keep  constantly  in 
mind  the  example  of  Marshal  de  Saxe,  who  though  attacked  in 
an  inn  by  200  dragoons  and  upwards  of  500  Polish  horse, 
knew  how  to  defend  himself  and  repulse  them  by  defensive 
dispositions,  notwithstanding  he  had  only  18  men!  Likewise 
that  they  should  read  Folard’s  interesting  descriptions  of  the 
defence  of  posts.  They  would  soon  be  convinced,  that  they 
should  in  time  of  peace  instruct  themselves  in  all  the  branches 
of  the  noble  profession  that  they  have  embraced.  It  is  true  that 
the  engineer  officers  who  follow  an  army,  are  charged  with  esta¬ 
blishing  all  the  defences  ;  but  they  are  never  sufficiently  nu¬ 
merous  to  attend  to  all  the  posts,  and  can  only  give  attention 
to  works  of  a  certain  character  and  strength.  They  must 
therefore  restrain  themselves  to  giving  the  officers  of  the  line  a 
few  instructions,  which  cannot  be  understood  if  these  officers 
have  not  gone  through  preliminary  studies,  and  have  no  know¬ 
ledge  of  drawing. 

Military  posts  are  of  infinite  variety,  according  to  the  object 
to  be  attained  by  them,  and  the  particular  importance  to  be 
given  to  the  site  that  they  occupy.  If  a  village,  hamlet,  or 
farm,  &c.  lie  upon  the  front  of  a  position  or  a  little  in  advance, 
or  upon  one  of  its  flanks,  it  must  be  intrenched  ;  but  these  in- 
trenchments  must  be  open  at  the  gorge,  which  should  be  pre¬ 
pared  accordingly.  Posts  of  this  kind,  are  intrenched  on  the 
same  principles  as  a  continuous  line,  aud  according  to  the  ge¬ 
neral  theory  that  we  have  laid  down.  If  the  village  or  farm, 
&c.  be  inside,  they  may  be  surrounded  by  intrenchments  that 
will  serve  as  a  grand  redoubt,  to  cover  the  movements  in  rear 
or  of  a  retreat,  and  facilitate  offensive  returns.  But  if  the  post 
be  distant  from  any  position  occupied  by  troops  ;  if  it  be  put 
in  a  state  of  defence  like  those  occupied  by  van  guards  or  a 
flanking  corps  ;  if  it  cover  a  communication  ;  if  it  be  situated 
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upon  one  of  the  enemy’s  communications  ;  or  finally,  if  it  make 
part  of  a  system  of  cantonments  ;  the  defence  of  such  a  post 
must  rest  upon  its  own  strength,  as  it  is  exposed  to  be  sur¬ 
rounded  on  all  sides,  and  must  defend  every  point  of  its  peri¬ 
meter.  The  general  plan  for  such  a  post,  is  that  of  a  great 
enclosed  isolated  work,  or  that  of  a  system  continuous,  or  in¬ 
terrupted,  and  the  directrix  of  which  will  be  a  polygon  en¬ 
closing  the  space  that  the  post  is  to  occupy.  It  follows  from 
this  general  view,  that  all  the  principles  we  have  laid  down 
directly  apply  to  the  case  in  question. 

We  have  already  remarked  (78)  how  important  it  is  to  The  interior 
y  v  J  1  or  defensive  re- 

making  a  good  defence  behind  intrenchments  or  enclosed  works,  doutlt  thatsuouid 

to  have  an  interior  redoubt  to  sustain  the  confidence  and  cou-  portant  posts, 
rage  of  the  troops,  and  produce  the  most  obstinate  defence. 

This  general  principle  has  a  direct  application  to  military  posts, 
where  frequently  the  defensive  redoubt  opposes  a  longer  and 
more  brilliant  defence  than  the  exterior  polygon.  The  neces¬ 
sity  of  such  a  redoubt  wili  be  powerfully  felt,  by  considering 
that  the  parts  of  the  exterior  polygon  have  but  an  exterior  re¬ 
lation  ;  and  that  the  moment  one  of  these  points  is  forced,  all 
the  others  are  taken  in  reverse,  and  necessarily  fall  into  the 
hands  of  the  enemy.  It  is  requisite  therefore  that  all  the 
troops  should  be  able  to  retreat  to  a  central  point,  on  which  to 
renew  the  action  and  give  time  for  succours  to  arrive,  or  to 
obtain  an  honourable  capitulation. 

The  duration  of  the  defence  of  intrenched  posts,  cannot  be  Probable  dura- 

r  ,  tion  of  the  de- 

long;  if  they  resist  half  a  day,  or  a  whole  day,  to  afford  the  £«ce ofintrencb- 
succours  time  to  arrive,  ’tis  as  much  as  can  be  expected.  The 
thunder  of  the  attack  and  the  concerted  signals*,  give  notice  to 

*  These  signals  are  a  fixed  number  of  guns,  rockets  or  beacons,  &c.  Bea¬ 
cons  are  established  upon  the  peaks  of  mountains  or  heights  ;  sometimes  there 
is  a  chain  of  them,  communicating  the  alarm  along  a  whole  frontier  or 
coast.  The  modern  invention  of  telegraphs,  is  admirable  for  these 
purposes. 

The  following  are  the  combustible  materials  for  a  beacon:  a  barrel  of 
pitch,  melted  over  a  moderate  charcoal  fire,  with  one  ounce  of  rape  seed 
oil,  half  an  ounce  of  gunpowder,  and  half  a  drachm  of  powdered  brimstone, 
to  every  pound  of  pitch  ;  the  whole  well  melted  and  mixed  together  :  as 
much  hemp  or  tow  as  will  make  the  composition  consistent,  will  then  be 
thrown  in  and  stirred.  The  hemp  will  be  at  the  surface. 

This  composition  is  then  put  into  a  barrel,  with  mealed  powder  scattered 
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the  nearest  troops  of  the  post  being  attacked,  and  that  it  is  in 
need  of  succour.  If  the  succours  arrive,  the  enemy  will  be 
obliged  to  retreat ;  if  the  detachment  be  left  to  its  fate,  it  may 
capitulate  after  having  exhausted  all  its  resources  and  means  of 
defence. 

Frequently  a  post,  defended  with  vigour,  prevents  the  defeat 
of  a  corps  d’armee  and  compels  the  enemy  to  renounce  his 
schemes  of  offence.  The  post  of  Wervike,  situated  on  the 
Lys,  above  Menin,  by  a  vigorous  resistance  on  the  10th  Sep¬ 
tember,  1793,  saved  the  Dutch  army  from  total  destruction. 
The  post  of  Turcoin,  by  an  obstinate  defence,  arrested  for 
nearly  a  whole  day  the  progress  of  Lille’s  division,  which  was 
moving  upon  the  camp  of  Menin  (July,  1793);  and  this  single 
event  rendered  necessary  a  change  in  the  plan  of  attacking  the 
English  army.  More  ample  illustrations  by  particular  cases, 
would  lead  us  beyond  those  limits  that  we  must  observe.  What 
we  shall  say  on  this  important  subject,  will  serve  as  an  intro¬ 
duction  to  those  works  in  which  it  is  treated  with  more  ampli¬ 
tude  and  ingenuity.  De  Cessac,  in  his  Officer's  Guide  in  the 
Field ,  has  left  nothing  more  to  be  desired  by  young  officers  on 
the  fortification  of  posts,  and  their  attack  and  defence  ;  and  by 
the  numerous  and  varied  quotations  with  which  this  author  has 
illustrated  his  work,  he  accomplishes  the  double  and  rare  ad¬ 
vantage  of  instructing  young  officers  of  all  arms,  and  at  the  same 
time  cherishing  in  them  the  love  of  glory  and  country. 

The  eiemeDt*  The  elements  composing  the  material  organization  of  the  de- 

ihat  are  nsed  in  *  r  .  , 

•tte  disposition  <jf  fence  of  posts,  are  :  1st.  All  the  various  obstacles  that  we  have 

tbeintreac-hments  r  .  .  . 

of  fortified  posts,  used  in  the  composition  oi  field  intrenchments  ;  that  is,  earth 
parapets,  ditches,  palisades,  trunks  of  trees,  abattis,  chevaux-de- 
frise,  barriers,  war-pits  or  trous  de  loup,  dams,  sunk-stakes, 
sluices,  dikes,  and  batteries  of  all  binds  :  2d.  Walls  and  hedges 
adapted  for  musketry,  tambours  of  frame  work,  barricades,  and 
machicoulis.  We  have  nothing  to  add  with  respect  to  the  ele¬ 
ments  of  the  first  class;  we  will  now  succinctly  describe  those 
of  the  second. 

Hedges,  even  in  their  natural  state,  have  ever  been  consider- 

over  it,  and  a'quick  match  communicating  to  it  through  a  small  saucisson 
or  tube.  The  top  of  the  barrel  must  have  air-holes,  to  ensure  conflagra¬ 
tion  ;  and  the  whole  will  be  well  secured  from  the  weather  by  a  case  or 
thatch,  &c.  See  Teilke  on  Field  Fortijication. 
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ed  as  an  excellent  defence  for  infantry  ;  and  when  a  regiment  Method  of  fit- 

*  ting  i'Gciff6s  for 

is  charged  with  the  defence  of  a  village,  it  occupies  the  hedges,  deienee^1  XVI 
orchards,  and  gardens,  which  serve  as  an  intrenchment.  When  fiss- 1  and  2 ) 
time  is  allowed  to  arrange  these  hedges  in  the  most  advanta¬ 
geous  manner,  they  must  undergo  some  preparations,  which, 
though  slight,  greatly  increase  their  strength:  1st,  We  must 
pluck  up  and  destroy  all  the  hedges  that  are  thin  set  (“  peu 
Ramies”)  and  ill  situated  with  respect  to  the  exterior  direction 
of  the  fires  ;  in  order  that  the  others  may  form  a  system  whose 
parts  are  flanked.  2nd,  The  hedges  must  be  examined  with 
respect  to  their  relief ;  if  their  height  exceed  20  to  25  decime¬ 
tres  (6|  to  8^  feet),  they  must  be  cut  down  to  this  height  with 
the  instruments  found  among  the  peasantry.  A  small  exterior 
ditch  must  then  be  made,  and  the  earth  from  it  thrown  inside  to 
form  a  banquette  ;  taking  care  to  lay  a  thickness  of  a  foot  of  earth 
inside  against  the  hedge,  to  resist  balls.  When  we  have  not  time  to 
dig  an  exterior  ditch,  the  banquette  is  made  by  taking  earth  from 
the  interior.  If  the  hedge  be  only  about  12  decimetres  (4  feet) 
high,  the  exterior  ditch  becomes  the  more  necessary,  in  order 
to  have  a  height  of  20  decimetres  (fls  feet)  ;  and  that  the  troops 
may  be  under  cover  behind  the  hedge,  a  terra-plain  must  be 
sunk  inside,  as  is  shown  in  fig.  2. 

Walls,  wheiher  of  enclosures  or  buildings,  like  hedges  form  Manner  of  fit- 
an  excellent  defence  when  properly  situated  ;  and  are  suscepti-  fence, 
blc  of  preparations  according  to  their  construction. 

When  a  wall  is  high  ( couvrantj ,  and  at  least  20  decimetres 
(6?  ^et),  we  may,  in  consequence  of  the  tenacity  of  the  ma¬ 
terials  with  which  it  is  constructed,  make  in  it  in  a  very  few 
minutes  a  disposition  of  loop  holes  (creneawx)  on  one  or  two 
"lories,  which  will  make  the  approaches  to  it  very  dangerous. 

1  he  walls  in  which  loop-holes  are  generally  made,  are  of  a  Description  of 
mean  thickness  of  70  centimetres  (2a  feet)  ;  these  are  a  kind  of  t'-a ■*.  1 
aperture  whose  ground  plan  C,  C,  &c.  is  a  trapezoid.  The  ex¬ 
terior  opening  is  only  10  centimetres  (4  inches)  wide,  whilst 
that  of  the  interior  is  60  centimetres  by  70,  in  thickness  (2  by  21 
met)  :  ’l  his  latter  dimension  increases  or  diminishes  in  the  same 
ratio  as  the  thickness  of  the  wall.  The  profile  or  vertical  pro¬ 
jection,  is  also  a  trapezoid,  the  interior  height  of  which  is  about 
40  centimetres  (1G  inches),  and  the  exterior  50  (20  inches)  ; 
this  gives  the  bottom  ol  the  loop-hole  a  proper  slope.  The 

centre  lines  of  these  loop-holes,  are  10  decimetres  (3  •  feet) 
from  each  other.  J 


Makin;  loop 
holes  in  a  hi'h 
wall. 
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fiT  3  ) 


35  8 


THE  SCIENCE  OF  WAK 


[Fart.  II. 


Speedy  method 
off  mating  loop¬ 
holes. 


Method  of  pre¬ 
paring  a  wal!  des¬ 
tined  to  be  de¬ 
fended  by  mus¬ 
ketry.  (Fig.  4.) 


(Figure  5.) 


Barricades. 


Tambours  of 
rood.  (Fig.  6) 


When  walls  are  made  of  rough  stones  and  with  lime  and 
sand,  the  loop-holes  are  easily  made,  and  without  danger  of  the 
wall  giving  away.  But  the  greater  part  of  walls  in  the  country, 
are  made  of  clay  mortar  ;  and  in  this  case  the  demolitions  must 
be  made  with  caution.  We  can  very  quickly  make  a  loop¬ 
hole  when  we  have  (which  is  almost  always  the  case)  old  tim¬ 
bers  ( bois  de  demolitions).  Take  four  ends  of  sleepers  a,  b,  c,  d, 
of  the  height  of  the  loop-hole  and  about  15  centimetres  (6 
inches)  square,  and  place  them  in  the  square  apertures  c,  d,  as 
is  shown  in  the  figure. 

Let  us  now  examine  the  profile  of  the  disposition  of  a  defen¬ 
sive  wall  ;  remembering  that  the  breast  height  must  not  exceed 
140  centimetres  (4§-  feet).  If  the  wall  .'V/  be  only  150  centi¬ 
metres  (5  feet)  high,  the  top  of  it  H  must  be  cut  down  to  the 
height  of  140  centimetres,  and  the  fire  will  be  over  it;  the  na¬ 
tural  ground  B  serving  as  a  banquette.  In  this  case,  it  will  be 
necessary  to  excavate  a  small  exterior  ditch  F,  about  80  centi¬ 
metres  (2|  feet)  deep.  Inside,  an  artificial  terra-plain  K  will 
be  dug  ;  preserving  the  banquette  B,  69  centimetres  (2J  feet) 
wide  ;  the  lower  and  rasant  loop-holes  D,  D,  iz c.  will  then  be 
pierced,  and  through  these  the  soldiers  will  fire  from  the  terra- 
plain,  standing  between  the  intervals  of  the  first  rank. 

If  the  wall  be  25  to  30  decimetres  (8A  to  10  feet)  high,  it 
may  be  cut  down  as  far  as  H',  to  fire  over  it  by  means  of  the 
banquette  B  ;  or  it  may  be  pierced  with  an  upper  row  of  loop¬ 
holes  C.  There  will  be  then  made,  as  in  the  first  case,  a  lower 
tier  of  loop-holes  D,  through  which  to  fire  from  the  terra-plain 
K :  the  exterior  ditch  F  may  be  dispensed  with. 

The  barricades  made  use  of  in  the  defence  of  military  posts, 
consist  in  closing  up  the  openings,  communications,  gates,  pas¬ 
sages,  &c. ;  so  that  the  enemy  will  be  stopped  at  them,  and  will 
not  be  able  to  rush  in  through  these  openings.  For  this  purpose 
there  are  used  ;  1st,  layers  of  beams  crossing  each  other  at 
right  angles  and  forming  a  species  ot  caissons,  that  are  succes¬ 
sively  filled  with  earth  :  2nd,  carts  and  wagons,  sunk  into 
the  earth  up  to  their  axle-trees,  and  filled  with  earth  and 
stones,  &c. 

Tambours  of  timber,  are  the  best  means  of  giving  to  slight 
fortifications  the  properties  determined  by  the  principles  of  de¬ 
fence.  By  means  of  tambours  well  laid  out  and  arranged  with 
skill,  flank  fires  are  obtained;  and  by  a  little  labour,  all  the 
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parts,  of  a  wall  may  be  made  to  dank  and  reciprocally  protect 
each  other.  Tambours  are  principally  used  for  covering  the 
gates  or  openings  which  preserve  the  exterior  relations.  The 
trace  of  a  tambour,  is  like  a  redan  or  lunette,  &c.,  the  sides 
and  angles  of  which  vary  according  to  the  ground.  For  in¬ 
stance,  let  OJVIJV  be  a  wall  in  which  the  gate  P  has  been  made  ; 
it  is  obvious  that  the  part  MJV,  and  the  gate  P,  are  ill  defend¬ 
ed.  But  if  upon  the  capital  AB,  we  construct  the  tambour  T  of 
timber,  in  the  form  of  a  lunette,  we  will  have  a  disposition  of 
fires  incomparably  more  advantageous  ;  and  the  part  at  the 
gate  that  was  the  weakest,  becomes  the  strongest,  and  protects 
all  the  other  parts,  whilst  (hey  protect  it. 

Tambours  of  wood,  are  made  of  joists  32  decimeters  (1  Of  Construction  <s£ 
feet)  long,  and  15  centimetres  by  15  square  (6  inches  by  6)  ;  bour.frame  !am 
they  are  planted  perpendicularly  in  the  ground,  like  palisades, 
care  being  taken  to  set  them  perfectly  close  together ;  their 
height  above  ground  is  25  decimetres  (81  feet).  Two  tier  of 
loop-holes  are  then  made  in  the  faces  of  the  tambour;  the 
one  14  decimetres  high  (4§  feet),  and  the  other  even  with  the 
ground,  in  which  the  banquette  is  sunk  ;  or  else  the  first  tier  of 
loop-holes  is  at  a  height  of  20  decimetres  (6f  feet),  and  a  ban¬ 
quette  is  made  inside  with  planks,  &c.  ;  and  the  second  tier  is 
made  at  an  elevation  of  8  to  10  decimetres  (2f  to  31  feet). 

Generally  a  ditch  is  made  in  front  of  tambours,  sufficiently  deep 
to  prevent  the  enemy  from  reaching  the  upper  and  even  under 
loop-holes  :  on  this  account  the  second  disposition  of  loop¬ 
holes  is  most  advantageous.  Tambours  are  commonly  covered 
by  a  kind  of  shed  or  pentice  made  of  small  beams  close  toge¬ 
ther,  or  of  many  layers  of  planks,  making  a  thickness  of  at  least 
12  centimetres  (5  inches),  so  as  to  be  shielded  from  grenades. 

Machicoulis,  of  which  we  shall  speak  fully  in  the  Third  Part,  Machicoulis,  & 
arc  used  in  slight  fortifications  to  defend  the  foot  of  the  walls  of“o.e,  ,arje 
lofty  edifices  which  the  direct  fires  but  very  feebly  defend  • 
and  thus  prevent  the  possibility  of  the  enemy  sapping  or  break¬ 
ing  through  them.  Machicoulis  consist  in  making  on  the  top 
of  the  wall  of  a  building,  such  as  a  lofty  house,  a  church,  a 
castle,  or  steeple,  an  exterior  gallery  projecting  out  about  10 
ec  i  met  res  (31  feet),  floored  with  boards  at  least  12  centime* 
tres ;  (5  niches)  thick,  and  covered  throughout  its  whole  extent 
with  planks  of  the  same  dimensions.  It  is  not  necessary  to 
reake  this  kind  of  parapet  more  than  18  decimetres  (C  feet , 
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high.  Loop  holes  are  cut  in  the  parapet,  and  large  loop  holes 
(■meivrtrieres,  murderers),  are  made  in  the  flooring  through  which 
paving  stones,  grenades,  &zc.  are  thrown  upon  the  enemy  when 
they  present  themselves  at  the  foot  of  the  walls. 

These  large  interior  loop  holes  (meurtrieres)  are  made  in  the 
floors  of  the  upper  stories  of  a  house  or  castle,  to  defend  the  en¬ 
trance  of  the  doors  of  the  lower  stories,  and  destroy  the  enemy 
when  they  penetrate  to  it.  This  method  was  used  by  Count 
de  Saxe  in  his  defence  of  the  inn  of  the  town  of  Crachnitk,  in 
Poland. 

■Remarks  upon  These  elements  of  slight  fortification,  are  only  capable  ol 
strength  Porllthe  resisting  musketry  and  the  physical  strength  of  men.  AV  lien 
means  described.  ^  q(jestjon  js  to  resjst  artillery,  the  arrangement  of  the  relief 

necessarily  varies  ;  all  the  coverings  must  then  be  strongly  ter¬ 
raced,  and  loop  holes,  machicoulis,  &c.  are  of  no  use  ;  and  we 
must  consequently  return  to  works  of  the  first  class. 

_  ,  When  the  General  has  determined  to  occupy  and  intrench  a 

jitions  orthede-  t  gives  his  instructions  accordingly  to  the  officer  ot 

importance.  engineers  who  is  charged  with  establishing  the  defences,  as  well 
as  to  the  commandant  of  the  detachment  that  is  to  defend  the 
post.  The  instructions  to  the  officer  of  engineers,  state,  the 
strength  of  the  detachment,  the  degree  of  resistance  that  the 
post  should  possess,  the  succours  that  may  be  expected,  whe¬ 
ther  artillery  is  to  aid  in  the  defence,  and  if  so,  how  many 
pieces ;  and  lastly,  the  time  and  expense  are  prescribed. 

The  commandant  and  engineer  are  no  sooner  within  sight  of 
The  seizing  of  a  ,  .  ...  . 

post,  and  the  pre-  tue  D0St  than  they  must  reconnoitre  it  under  a  military  aspect, 

limmary  opera-  r  “  ’  J 

tions  and  recon-  n(i  instantly  cause  it  to  be  occupied  by  the  detachment, 
naissances  of  the  J 

engineer.  They  will  take  all  necessary  precautions  against  the  mnaoi- 

tants,  to  prevent  the  enemy  from  gaining  intelligence  before 
they  have  time  to  properly  establish  themselves.  All  the  ave¬ 
nues  will  be  occupied,  guards  and  outposts  established,  &c. ; 
all  the  outlets  must  be  barricaded,  and  only  one  or  two  passa¬ 
ges  kept  for  communicating  with  the  exterior.  The  adjacent 
houses  that  may  impede  or  annoy  the  defence,  are  burnt  oi 
thrown  drown  ;  and  the  entrances  are  provisionally  closed  with 
wagons  or  abattis  ;  and  epaulments  are  speedily  erected  for 
posting  the  artillery  (if  there  be  any)  on  the  avenues  most 
favourable  to  the  enemy  s  approach.  Finally,  all  the  peasants 
who  can  be  collected,  are  employed  in  removing  the  hedges 
that  are  in  the  way,  and  filling  up  the  ditches.  In  3  hours 
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these  preliminary  preparations  will  be  in  full  activity  ;  and  the 
engineer  will  begin  to  make  reconnaissances  of  the  site  in  rela¬ 
tion  to  the  defences  that  he  is  charged  to  establish. 

If  the  post  to  be  fortified  is  intended  only  for  a  small  de-  Defences  of 
tachment,  and  consists  merely  of  a  house,  a  castle,  or  a  farm  Siog^co'tintJy'- 
and  its  dependencies,  &c.  it  will  be  prepared  to  resist  infantry  mills.  forms”  !•*'- 
only.  There  will  accordingly  be  employed  in  the  composition  tU'’ 
of  its  defences,  only  elements  of  the  second  class,  relating  to 
slight  lortification.  On  this  hypothesis,  the  engineer  will  make 
a  rough  draught  of  the  plan  of  defence,  which  be  will  deliver  to 
die  commandant  of  the  post,  accompanied  by  an  explanatory 
memoir  showing  the  resources  for  the  construction,  and  the 
means  ol  executing  it.  It  will  then  be  the  duty  of  this  officer 
to  came  all  the  works  of  the  defences  to  be  executed  ;  his 
chief  attention  should  be  directed  to  establish  in  rear  of  the 
dispositions,  a  perfect  freedom  and  facility  of  movement. 

But  if  the  post  be  a  village,  a  borough  or  small  town,  or  an  Defences  <.f 
important  position  ;  if  artillery  is  to  co-operate  in  its  defence,  larsep0s'3 
and  the  detachment  be  proportioned  to  the  extent  of  the  posi¬ 
tion  ;  the  defences  in  this  case  assume  a  more  imposing  charac¬ 
ter,  and  the  officer  of  engineers  must  remain  at  the  post  to  super¬ 
intend  and  regulate  the  execution  of  the  works. 

In  this  latter  case,  the  reconnaissance  is  more  complex,  and  KecoDnai?saD- 
is  completed  by  several  successive  operations.  After  the  first  rfor^edouM^’i'. 
general  precautions  which  we  have  just  described,  are  taken,  pamionaDd  pre' 
the  engineer  and  commandant  will  determine  on  what  part  of 
the  interior  of  the  post  the  defensive  redoubt  should  be  esta¬ 
blished.  They  will  fix  upon  a  church  with  its  burying  ground, 
or  a  castle  or  a  large  house  and  its  out-buildings,  or  upon  a 
system  of  houses.  The  selection  being  made,  the  redoubt  must 
he  entirely  isolated  ;  all  the  houses  that  overlook  it  within 
musket  range,  must  be  demolished  or  burnt  down,  as  likewise 
all  those  that  are  too  near  and  mask  the  approaches. 

Convenient  communications  will  be  opened  from  the  redoubt 
to  all  the  exterior  points.  This  redoubt  is  as  it  were  the  heart 
of  the  defences,  giving  life  and  succour  to  all  the  extreme  parts. 

It  will  be  considered  as  the  place  of  arms  and  general  rendez¬ 
vous,  and  must  be  immediately  arranged  and  prepared  by  com¬ 
bining  together  the  elements  of  the  second  class. 

IN  hilst  the  engineer  is  engaged  in  these  first  important  de-  ReoonnsisuD- 
tails,  he  must  not  lose  sight  of  his  principal  object;  he  will  the  exti 
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reconnoitre  (lie  site,  to  determine  the  polygon  upon  which  the 
disposition  of  the  exterior  defences  should  rest.  He  will  care- 
lully  survey  all  the  environs  of  the  site*  and  make  a  rough 
draught  or  plan  of  its  topography.  He  will  not  only  examim 
the  figure  and  variations  of  the  site  upon  which  the  defence' 
are  to  be  erected,  but  also  the  influence  that  the  surrounding 
ground  may  possess  from  its  configuration,  the  debouches  that 
it  affords,  and  the  advantages  that  the  enemy  may  derive  from 
it.  The  result  of  this  reconnaissance,  is  the  establishing  of  the 
defensive  polygon  that  is  to  envelope  the  position,  and  of  the 
detached  works  that  are  to  be  erected  in  advance  to  occupy  the 
most  commanding  points.  All  the  obstacles  and  exterior  co¬ 
verts  of  the  polygon,  such  as  hedges,  ditches,  houses,  walls, 
ravines,  <fcc.,  will  then  be  razed  and  levelled. 

Vorm  sail  n&-  The  intrenchments  of  the  defensive  polygon,  will  be  formed 
trenchmeDts  of  of  elements  of  the  first  class:  their  profiles  will  depend  upon  the 

the  exterior  po-  1  r  i 

lygoD;  posit  ire  nature  of  the  attack  that  they  are  to  resist.  The  ground  plan 

and  relative  J  O  r 

strength  of  the  will  be  a  continuous  system,  or  detached  works  in  relations  of 

dinerent  points  * 

its  cirsumfer-  defence,  or  a  mixed  system  ;  so  that  the  combined  elements 
will  produce  at  the  different  points,  a  maximum  of  positive  an<! 
relative  strength. 

Aecidents  of  If  the  site  afford  no  resources  in  waters,  woods,  declivities,  mo 

ground ;  to  re-  .  .  .  . 

dune  the  assaiia-  rasses  and  other  features,  the  natural  position  will  be  too  weak  in 

ble points  to  the  ..  ,  , 

smallest  number.  itseJt ;  and  art  can  never  make  but  a  very  bad  post  ot  it.  It 

should  therefore,  in  this  case,  be  abandoned  ;  or  if  it  be  forti¬ 
fied,  the  strength  of  all  the  points  of  the  perimeter,  must  be  in 
equilibrium.  Generally,  how  ever,  the  positions  marked  out  for 
posts  afford  some  resources  in  the  way  of  natural  varieties  c 
ground  ;  and  of  these  the  engineer  should  take  the  utmost  ad¬ 
vantage,  to  render  some  parts  of  the  circumference  unassailable, 
lie  must  endeavour  to  support  the  greatest  part  of  the  defensive 
polygon  by  a  river,  an  inundation,  a  natural  or  artificial  morass, 
declivities,  kc.  ;  he  will  then  have  to  intrench  only  two  or 
three  assailable  points,  upon  which  be  will  display  all  the 
means  that  nature  and  art  have  put  in  his  power. 
ofB  tte'eawS  In  the  §eneraI  disposition  of  the  works  composing  the  dc- 
S.!^tig“ernthii  fencesof  a  larSe  Post’  we  must  ^ver  lose  sight  of  the  follow - 
,he  general  »r- jng  principles;  1st,  The  effective  range  of  the  arms:  2d. 

The  effective  direction  of  the  fires  :  3d,  The  relation  thar 
should  exist  between  the  works,  in  which  must  he  observed  the 
laws  of  flanking  and  of  mutually  supporting  work'  :  4th.  Lastlv 


werks. 
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the  establishment  of  the  defensive  redoubt,  to  cover  the  retreat 
or  obtain  an  honourable  capitulation,  if  the  succours  do  not 
arrive  in  time. 

That  part  of  instruction  which  relates  to  posts,  should  be 
completed  by  applying  general  principles  to  numerous  particu¬ 
lar  cases, on  the  two  suppositions,  1st,  of  a  post  slightly  fortified  ; 
2nd,  of  an  important  post,  capable  of  a  vigorous  resistance. 
.But  these  details  would  lead  us  too  far ;  they  shall  be  given 
.lid  treated  in  the  oral  course.  The  students  and  young  offi¬ 
cers  may  exercise  themselves  by  making  plans  for  particular 
sites,  extracted  from  the  topographical  maps*.  They  must 
study  with  attention  the  precepts  of  Folard,  on  the  defence  of 
houses,  castles,  &c.  ;  and  examine  with  care  the  particular 
cases  treated  in  the  works  of  those  officers  who  have  written 
on  temporary  fortification.  We  will  restrain  ourselves  to  pre¬ 
senting  a  single  example,  exhibiting  a  system  of  all  the  works 
that  can  be  used  in  an  intrenched  post. 

The  church  yard  and  church  R,  form  the  interior  redoubt,  to 
protect  the  retreat  which  may  be  effected  by  the  bridge  P . 
r,  r,  Lc.  are  tambours  of  trunks  of  trees,  defending  the  ap¬ 
proaches  of  the  church  yard.  All  the  exterior  hedges  and 
houses  serve  as  curtains  to  dank  the  advanced  works,  which  are 
themselves  in  the  most  intimate  relations  of  defence,  and  have 
direct  communications  with  the  redoubt  R.  Lastly,  the  com¬ 
manding  mountain  M,  is  strongly  occupied.  The  study  of  the 
plate  will  sufficiently  show  the  reason  of  all  the  dispositions; 
and  the  intelligence  of  the  student  will  supply  those  details 
that  cannot  be  explained  on  so  small  a  scale. 

101.  Intrenched  camps  are  distinguished  into  three  kinds. 
The  fir-t  includes  all  large  posts  established  on  uninhabited  po¬ 
rtions,  and  on  which  the  troops  charged  with  the  defence  en- 


Application  o£ 
general  princi¬ 
ples  to  particular 
cases.  (See  Fo- 
lard’s  Commenta¬ 
ries  ;  the  Offi¬ 
cer’s  Guide,  by 
Cessac  .  the  War 
of  Intreuch- 
ments,  by  Fois- 
sac;  and  the 
Treatise  by  St. 
Paul.)  (PLATE 
XVI.t 


101.  Intrenched 
camps,  aud  theii 
properties. 

First  kind  of  in¬ 
trenched  camps 


•  The  Professor  of  Fortification  in  the  Polytechnick  School,  did  not 
• onGne  himself  to  this  general  treatise.  In  the  oral  courses,  the  subjects 
were  expanded  and  illustrated  by  numerous  details  and  examples  ;  and  the 
-tudents  were  compelled  to  construct  and  draw  plans  and  estimates  of  for- 
tiGcations  adapted  to  given  sites  and  topographical  features.  Such  lessons 
were  practical  introductions  to  fortification,  and  tested  the  fitness  and  ca¬ 
pacity  of  both  pupil  and  professor.  Doubtless  this  method  will  be  ob¬ 
served  lecreafter  in  the  U.  S.  Military  Academy. 
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camp  according  to  the  rules  of  castrametalion,  which  are  more  or 
less  modified.  All  that  has  been  said  in  general  on  posts,  here 
immediately  applies  ;  and  we  will  only  remark,  that  the  inte¬ 
rior  redoubt  should  in  this  case  be  a  large  enclosed  work,  that 
is,  a  small  fort  ( fortin )  more  or  less  elevated.  This  redoubt  is 
begun  by  first  tracing  and  marking  out  its  outline  with  palisade^ 
joined  together,  or  trunks  of  trees,  with  banquettes ;  and  the 
relief  is  made  successively  of  greater  or  less  strength  :  the  si¬ 
tuation  of  this  redoubt  must  be  most  carefully  determined. 

The  second  kind  of  intrenched  camps,  are  those  which  form 
part  of  the  defensive  system  of  a  frontier.  These  are  advanta¬ 
geous  positions  that  the  armies  occupy  and  intrench,  for  the 
purpose  of  thence  debouching  to  act  offensively,  or.of  holding 
in  check  an  enemy’s  army  by  remaining  in  a  defensive  attitude. 
These  camps,  more  or  less  contracted,  are  often  placed  with 
their  back  or  one  of  their  flanks  resting  upon  a  fortress,  with 
which  they  form  one  single  system.  By  this  combination  of 
defences,  a  place  of  moderate  strength  is  protected,  and  be¬ 
comes  a  field  of  battle  whereon  a  corps  d’armee  may  make  it¬ 
self  formidable  to  an  enemy’s  army  acting  on  the  offensive,  and 
perhaps  intending  to  lay  siege  to  the  place.  In  the  general 
disposition  of  the  tracd  of  an  intrenched  camp  directed  upon  a  for¬ 
tress  or  permanent  forts,  the  latter  should  project  out  beyond  the 
collateral  dispositions;  becoming  unassailable  points  that  flank 
the  field  w  orks,  and  from  whence  detachments  may  make  sorties 
w  ithout  danger  of  being  pursued  when  retreating.  Besides,  if 
the  enemy  force  the  camp,  the  retreat  is  much  easier,  and  is  not 
subject  to  any  of  those  disorders  resulting  from  the  position  of 
a  camp  beiDg  in  front  ot  a  lortress.  An  intrenched  camp  is  not 
intended  to  cover  the  front  of  a  fortress,  but  to  extend  the  po¬ 
sition  or  occupy  some  commanding  height,  the  possession  of 
which  would  secure  to  the  enemy  an  easy  conquest.  In  the 
last  war  a  great  many  such-like  dispositions  were  made,  direct¬ 
ly  in  opposition  to  correct  principles.  The  camps  formed  in 
front  of  Dumcirk,  Lille,  and  other  places,  could  produce  no  ad¬ 
vantages;  whilst  the  enemy,  by  carrying  them  by  assault, 
would  increase  the  confidence  and  courage  of  his  troops :  this 
was  actually  the  case  before  Dunkirk  in  1793. 


frontier  lines.  Frontier  Jines  consist  of  several  intrenched  camps  in  relations 

of  defence  by  their  flanks  ;  by  occupying  an  extent  of  frontier, 
they  cover  it,  and  form  its  defences. 
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Lastly,  intrenched  camps  of  the  third  kind,  are  those  esta-  Third  kind  of  in- 
blished  in  an  enemy’s  country  in  the  course  of  an  offensive  tr,nched  ca^l!’, 
war.  They  are  established  perpendicular  to  the  lines  of  ope¬ 
rations,  and  serve  to  secure  the  communications  to  the  rear,  and 

/ 

to  protect  a  retreat  when  circumstances  render  it  necessary.  ■ 

Frequently  these  camps  are  fortified  throughout  their  whole  cir¬ 
cumference  ;  so  as  to  be  defended  against  any  enterprising 
corps  of  the  enemy  that  may  have  slipped  into  the  rear,  to  cut 
the  line  o]j  operations.  These  intrenched  camps  serve  as  for¬ 
tresses,  and  are  nothing  less  than  a  kind  of  post  of  great  capa¬ 
city  ;  the  front  facing  towards  the  enemy,  deserves  the  most 
particular  attention,  because  it  is  the  strength  of  this  front  that 
is  to  protect  the  retreat. 

1  he  chief  properties  of  intrenched  camps  are  therefore,  to 
place  in  relations  all  the  parts  of  a  frontier  ;  to  cover  those 
which  are  too  much  exposed  to  the  insults  of  the  enemy  ;  to 
occupy  positions  favourable  tor  an  offensive  or  defensive  war; 
and  to  protect  the  retreat,  and  collect  the  wrecks  of  an  unfor¬ 
tunate  army. 
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CHAPTER  IX. 

The  Commandment  of } Corks  ;  Irregvlar  Fortification  ;  tne  Art  ot 
Defilement ;  Caponnicrcs  used  for  the  defence  of  Ditches,  <Vc. 

Kz:  The  re-  102.  ALTHOUGH  in  field  fortification  there  is  seldom  a  ne- 

specove  com- 

worfanr,eDt  °f  cessity  °f  using  complex  works  of  concentric  forms,  that  must  act 
simultaneously  on  the  exterior  ground  ;  nevertheless  there  may 
occur  occasions  requiring  such  systems.  The  interior  redoubts 
of  which  we  have  spoken  so  often,  are  of  this  class,  with  re¬ 
spect  to  the  principal  works.  This  peculiarity  is  the  origin  01 
commandment  ( commandement )  ;  that  is,  the  relief  of  the  inte¬ 
rior  works,  must  be  greater  than  the  relief  of  the  principal 
works.  The  relations  of  commandment  are  easily  determined, 
by  observing  that  the  lines  of  fire  of  the  interior  works,  viewed 
in  their  primitive  profiles,  do  not  incommode  the  troops  defend¬ 
ing  the  advanced  works.  This  is  effected  by  allowing  18  to 
20  decimetres  (6  to  G£  feet)  for  the  difference  of  command¬ 
ment  ;  that  is,  the  vertical  included  between  the  horizontal 
planes  containing  the  covering  lines,  should  be  about  2u  deci¬ 
metres.  Accordingly  if  a  work  be  surrounded  by  a  glacis,  its 
relief  must  raise  the  covering  line  about  20  decimetres  above 
the  crest  of  the  glacis.  The  general  theory  of  commandment 
shall  be  illustrated  in  the  Third  Part  of  tins  work, 
no.  irregular  103.  Irregular  field  fortification,  is  the  application  of  the  ge¬ 
neral  principles  of  regular  fortification  to  the  infinite  varieties 
of  sites  that  nature  offers  to  the  engineer,  and  introducing  into 
regular  systems  the  modifications  required  by  the  ground.  The 
officer  whose  coup  d'ccil  does  not  seize  with  rapidity  the  pro¬ 
perties  of  military  sites  under  the  relations  of  attack  and  de¬ 
fence,  and  who  knows  not  how  to  adapt  to  their  nature  and  form 
the  elements  of  regular  fortification,  is  not  qualified  for  field 
operations  ;  be  should  confine  himself  to  the  quiet  and  studious 
labours  of  interior  works. 

causes  of  irre-  Fortifications  become  irregular  from  two  causes  :  1st,  by  the 

-ularity  m  forti-  ....  , 

ficatioDs.  irregularity  of  the  site  itself  upon  which  they  are  laid  out,  and 
which  varies  the  traces  and  primitive  profiles  :  2d,  by  the  influ¬ 
ence  that  the  ground  in  the  power  of  the  enemy  possesses  ovci 
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the  defences  ;  an  influence  that  introduces  further  modifica¬ 
tions  of  the  primitive  profiles  and  traces. 

It  is  necessary  to  further  illustrate  these,  general  ideas. 
The  defences  B,  C,  D,  E,  F,  G,  are  established  upon  the  left 
bank  of  a  river;  the  line  occupies  the  tops  of  the  hills  that 
skirt  the  valley.  The  trace  of  this  line  must  yield  to  the  varie¬ 
ties  of  the  ground  ;  the  salients  S,  S,  &c.  must  therefore  be  es¬ 
tablished  on  the  most  elevated  points,  so  that  there  may  be  a 
slope  from  the  salients  to  the  re-entering  parts,  &c.  The  de¬ 
tached  work  R,  situated  upon  an  important  plateau*,  and  occu¬ 
pied  for  the  same  reason,  should  have  its  capital  placed  upon 
the  ridge  or  line  of  the  greatest  general  declivity  ab ;  the  part 
DEF  of  the  line  that  crosses  a  separate  valley,  is  not  drawn 
according  to  the  direction  of  the  right  line  SS,  but  is  thrown 
back  to  form  an  unassailable  re-entering  ;  in  order  that  the  ge¬ 
neral  branches  DE,  EF,  consisting  of  parts  that  help  to  form 
the  collateral  salients  S,  S,  may  be  defiled!  from  the  plunging 
view  of  the  enemy,  as  we  will  presently  explain  :  this  re-en¬ 
tering  part  may  be  covered  by  an  inundation,  by  means  of  the 
obstruction  E.  (if. 

It  the  tops  of  the  hills  formed  a  plain,  the  profile  would  be 
unchangeable,  like  those  in  regular  fortification.  But  as  there 
is  a  declivity  from  the  side  E  towards  the  ground  A,  it  follows 
that  the  enemy  by  taking  post  in  an  offensive  attitude  upon  the 
ground  at  J\I,  would  have  a  plunging  fire  into  the  intrench- 
ments.  Therefore  the  relief  of  the  several  parts  must  be  in¬ 
creased,  according  to  the  acclivity  of  the  ground  in  front  ;  the 
declivity  being  taken  in  the  direction  from  E  to  A.  Let  us 
now  suppose  that  the  profile  taken  upon  cd,  is  required  ;  let 
A' 7  be  the  section  of  the  ground  obtained  by  the  process  of 
levelling,  and  MJY  the  vertical  line  containing  the  covering- 
line.  If  the  declivity  be  one  metre  in  an  hundred  (3i  feet  in 
533,  or  1  toot  in  100),  the  customary  relief  will  be  increased 
3  to  10  decimetres  (23  to  3l  feet)  ;  this  will  make  MjY  32  de- 


*  A  table  land. 

+  To  defile,  to  arrannge  according  the  art  of  defilement ;  that  is,  to  co¬ 
ver  or  shield  from  the  enemy’s  views  and  fires.  This  is  effected  by  tra¬ 
verses,  paradoses,  cpaulments,  increasing  the  relief  of  the  profiles,  ar- 
-anginjr  the  trace-,  4c.  ke. 


First  disposi¬ 
tion.  on  accliv¬ 
ous  ground  (a 
enntre  penle). 
(See  PLATE 

xvn,  eg  i ) 


Tlie  profile  of 
any  part  of  the 
line.  (See 

PLATE  XVII, 
figs.  I  fc  2  ) 
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Remark  upon 
the  efficacy  ^of 
the  direct  fires. 


Second  disposi¬ 
tion  in  the  plain. 
(Fie  i.) 


Third  disposi¬ 
tion  upon  the 
ground  declivous 
from  tb#  side  A 
to  E.  (Fig.  3  ) 
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cimfctres  (103  feet),  and  the  profile  will  be  completed  in  the 
usual  manner.  It  must  be  observed,  that  generally  in  declivi¬ 
ties  of  this  kind.,  the  lines  of  fires,  viewed  in  the  vertical  plane, 
are  always  effective  ;  and  the  question  resolves  itself  into  taking 
in  consideration  the  influence  of  the  ground  E  over  the  in- 
trenchment. 

Let  us  now  suppose  that  the  defensive  is  maintained  imme¬ 
diately  upon  the  left  bank  of  the  river  by  the  bridges  F,  P,  kc  . 
covered  by  the  system  of  detached  works  L,  L,  kc.  It  is  evi¬ 
dent  that  the  works  being  established  upon  an  horizontal  plane, 
their  profiles  would  he  unchanged  but  for  the  influence  of  the 
heights  on  their  front,  which  have  great  command  over  the 
ground  in  the  valley.  Accordingly  in  this  second  case,  the 
profiles  are  varied  by  the  single  and  only  cause, —  the  height 
of  the  ground  E. 

To  complete  the  general  case,  let  us  suppose  that  the  de¬ 
fences  are  established  upon  the  heights  on  the  right  bank,  and 
that  we  have  to  examine  the  trace  of  the  line  O',  B',  C,  Dr,  kc. 
We  must  observe,  that  the  heights  upon  the  left  bank  are  too 
distant  to  possess  any  influence  over  the  trace  and  profile  ; 
therefore  the  cause  of  irregularity  in  cases  of  this  kind,  is  the 
irregularity  of  the  verv  site  upon  which  the  works  are  laid  out. 
We  may  give  the  line  three  different  positions,  paying  atten¬ 
tion  to  the  form  of  the  ground  :  1st,  it  may  be  drawn  upon  the  very 
declivity  of  the.  hills,  if  the  slope  be  not  too  great,  as  in  0", 
B",  kc.  :  2d,  it  may  follow  and  border  the  crest  of  the  hills, 
if  the  declivity  of  the  mountains  be  steep  and  exceed  30  to  40 
degrees  ;  such  is  the  case  of  the  line  O',  B',  C',  D',  E' :  3d. 
Lastly,  it  may  be  thrown  back  in  rear  of  the  top  of  the  hills 
150  to  200  metres  (1G8  to  225  yards),  like  F',  G',  //',  when 
the  declivity  of  the  hills  is  as  great  as  45°  and  upwards.  When 
a  separate  valley  V  is  in  the  way,  it  must  not  be  crossed  in  a 
ri-iht  line  D'F' ;  but  the  line  is  thrown  back,  to  form  the  re¬ 
entering  D'E'F',  the  branches  of  which,  D'Q,  and  f  'Q',  mak¬ 
ing  a  great  angle  with  the  line  of  the  greatest  declivity,  will  be 
easily  laid  out  in  cremaillere  whose  separate  branches  will  con¬ 
verge  towards  the  salient  summits  D'  and  F\  It  is  generally 
in  such  cases  very  easy  to  make  a  dike  /,  to  form  an  inundation 
that  will  render  the  re-entering  part  inaccessible.  In  the  same 
way  when  we  meet  a  gorge  K.  we  must  not  cross  it  in  a  straight 
line,  but  turn  it,  like  £',  C' ,  D' ;  thus  forming  a  considerable 
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re-entering,  in  which  wide  openings  may  be  left  for  columns  te 
debouche  through  and  attack  the  enemy  upon  the  counter¬ 
scarp.  In  this  disposition,  as  in  the  first,  the  salients  are  de¬ 
termined  according  to  the  ground  ;  in  order  that  they  may  occu¬ 
py  the  most  favourable  points  for  defence,  and  be  well  flanked 
by  the  re-entering  parts.  When  it  is  determined  to  throw  the 
line  back  in  rear  of  the  crest  of  the  hills,  these  should  be  guard¬ 
ed  by  the  small  posts  t,  t,  &c.,  lined  with  good  marksmen  who 
will  observe  the  movements  of  the  enemy.  Frequently  it  is 
resolved  to  march  out  from  the  intrenchments  upon  the  enemy, 
and  charge  him  with  the  sword  and  bayonet  at  the  moment  that 
he  is  forming  on  the  top  of  the  hills,  after  having  repulsed  the 
sharp  shooters. 

The  line  of  fire,  considered  in  its  vertical  plane,  makes  with 
the  horizon  an  angle  whose  boundary  is  determined  by  the 
direction  of  the  slope  of  the  parapet,  and  by  experiment. 

The  efficacy  of  direct  lines  of  fire,  depends  upon  the  angle 
under  which  experiment  has  shown  that  artillery  and  musketry 
fires  may  be  executed.  The  more  the  line  of  fire  is  plunging, 
or  beneath  the  horizon,  the  more  the  soldier  is  incommoded  in 
firing,  and  the  more  he  is  obliged  to  uncover  himself ;  so  that 
the  efficacy  of  musketry  fire  cannot  be  depended  upon  when 
the  angle  is  more  than  40  to  45  degrees  below  the  horizontal ; 
nor  of  artillery,  when  it  exceeds  15°. 

From  this  consideration  of  fires  beneath  the  horizontal,  it  fol¬ 
lows  that  they  are  only  valuable  in  proportion  as  the  declivi¬ 
ties  are  not  too  steep.  This  causes  them  to  be  distinguished 
into  razant  or  grazing,  plunging,  and  inefficient  fires  ( feux  ra- 
sans,  et  feux  fichans,  et  feux  nuls).  Grazing  fires  are  those 
w  hose  lines  of  fire  form  with  the  section  of  the  ground  E,  an 
angle  of  15  to  30  degrees;  these  are  the  most  effective  fires. 
Plunging  fires,  are  when  the  lines  of  fire  form  with  the  section 
of  the  ground  an  angle  of  30  to  45  degrees  ;  these  fires  are  not 
very  destructive  to  an  enemy,  and  are  veryinferior  to  those  of  the 
first  kind.  Lastly,  the  fires  that  are  inefficient,  are  those  that 
take  place  on  very  steep  slopes,  where  the  enemy  cannot  be 
seen  but  by  mounting  on  top  of  the  parapet.  The  4th  figure 
shows  that  the  fires  are  grazing  on  the  space  ef ;  plunging  on 
Jf'\  and  ffi"  ;  and  inefficient  o  nfi"’. 

What  we  have  just  laid  down  upon  the  efficacy  of  plunging 
fires,  shows  that  the  declivities  of  heights  have  a  great  influence 

3  A 


The  line  of  fire 
considered  in  its 
vertical  plane, 
and  its  efficacy 
according;  to  its 
angle  beneath  the 
horizontal. 


Fires,  distin¬ 
guished  into  era¬ 
sing,  plunging, 
and  inefficient 
fires,  (Fig.  4 ) 
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Properties  of  0Ter  the  strength  of  the  intrenchments  that  defend  their  an- 

ueignta  or  their  * 

declivities,  with  proaches,  and  that  they  may  be  arranged  into  three  classes  • 

I  cttpcCl  lO  tOC  v  ' 

h^ghtf  “divided  two  of  which  are  favourable  to  the  use  of  fires,  whilst  the  third 
into  3  ctuies.  reduces  the  defence  to  the  use  of  the  sword  and  bayonet. 

The  first  class  includes  heights  whose  sides  are  so  steep  and 
difficult  of  ascent,  that  the  enemy  cannot  march  up  them  without 
breaking  and  getting  into  disorder  ;  and  if  they  can  be  flanked 
by  lines  drawn  upon  the  collateral  parts  that  project  out  like 
counter-forts,  these  declivities  will  then  be  destitute  of  direct, 
and  be  only  defended  by  flank  fires.  This  shows  with  what 
skill  the  trace  ought  to  be  made,  to  take  the  benefit  of  all  the 
advantages  offered  by  the  natural  salient  and  re-entering  parts. 

Declivities  of  the  second  class,  are  the  most  common;  they 
are  but  little  inclined  below  the  horizon,  and  form  a  kind  of  natu¬ 
ral  glacis,  grazed  by  the  lines  of  direct  fires.  These  declivities 
are  defended  by  both  the  direct  and  flank  fires  produced  by  the 
disposition  of  the  trace. 

Declivities  of  the  third  class,  are  accessible,  and  too  steep  to 
be  defended  by  the  lines  of  effective  fires  ;  they  are  included 
between  the  two  first  limits.  Their  defence  is  reduced  to 
defending  the  scarp  with  the  sword  and  bayonet. 

Formation,  by  The  profiles  of  the  defences  now  under  consideration,  are  de- 
tbird' apposition6  duced,  as  in  the  former  case,  from  the  form  of  the  ground  E  ad- 
(Fisa.  -fuj  jacent  to  the  intrenchments.  Suppose  that  the  profile  on  gf  if 
required  ;  let  abdef  be  the  line  of  the  ground  in  the  vertical 
plane ;  MN  the  perpendicular  containing  the  vertical  line 
drawn  through  P  ;  Pa  the  thickness  of  the  parapet  ;  and  ad  the 
exterior  surface  of  the  parapet.  Then  from,  the  point  P  draw 
the  line  of  fire  PT,  nearly  parallel  or  tangential  to  the  ground  ; 
this  will  determine  the  plunge  PR,  in  equalizing  the  excava¬ 
tion  and  embankment.  Regard  must  be  paid  to  the  portion 
excavated  behind  the  intrenchment,  to  form  the  terra-plain  bx. 

Many  instances  have  proved  to  military  observers,  that  works 
situated  on  very  steep  heights,  may  be  carried  without  almost 
any  resistance.  We  witnessed  a  striking  instance  of  this  fact 
iniUnceofthe  in  the  army  of  the  Rbine  in  1?92.  The  vanguard,  in  march- 
b^e.Vira.611'  “S  uPon  Veilbourg,  met  there  a  corps  of  the  advanced  guard  of 
the  Prussian  army,  which  defended  the  approaches  in  a  strong 
redoubt  upon  a  height.  General  Houchard  caused  the  troops 
destined  for  the  attack  to  be  informed,  that  they  could  ascend 
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the  height  quietly  and  in  order,  without  experiencing  any  re¬ 
sistance  from  the  terrible  fire  that  the  enemy  were  about  to 
open  ;  and  that  the  only  resistance  to  be  overcome,  was  that  of 
the  sword  and  bayonet.  The  result  confirmed  these  assurances. 

The  French  carried  the  redoubt  by  forcing  the  barrier,  which 
was  ill  disposed  and  badly  defended.  We  might  quote  nume¬ 
rous  other  instances  of  intrenchments  that  have  been  forced  in 
consequence  of  the  inefficacy  of  the  direct  fires  upon  steep,  but 
accessible  declivities. 

104.  The  second  cause  that  necessarily  produces  greatmodifica-  flu'°nCe  T0hrec0^- 
tions  in  irregular  fortification,  deserves  particular  illustration, 
and  is  the  origin  of  the  art  of  defilement ;  but  the  theory  of  this  Clement, 
important  branch  belongs  to  the  fortification  of  fortresses,  which 
will  be  the  subject  of  the  Third  Part.  We  will  therefore  for 
the  present  merely  lay  down  a  few  principles  that  will  serve 
to  complete  the  course  of  instruction  which  should  be  contained 
in  this  Second  Part. 

Experience  soon  showed,  that  the  difference  between  com-  inflJ1®n™cipr0Cof 
manding  heights  within  the  effective  sphere  of  fires,  has  great  ^J°^d[^ernt 
influence  over  their  attack  and  defence ;  this  difference  is  general, 
called  the  commandment.  By  this,  one  position  acquires  over 
another  the  property  of  having  effective  fires,  against  which  the 
latter  cannot  contend ;  and  has  moreover  the  invaluable  ad¬ 
vantage  of  discovering  all  the  movements  of  the  hostile  army, 
whilst  its  own  are  perfectly  concealed. 

This  power  of  commandment,  which  is  felt  in  all  the  opera¬ 
tions  of  war,  assumes,  as  we  have  already  shown,  a  peculiar 
character  in  fortification. 

Defilement,  is  the  laying  out  of  the  ground-plan  and  relief  of  dJ?,ee^t“>n  01 
a  work  in  such  a  manner,  that  its  interior  will  not  be  seen 
from  any  commanding  point  of  the  ground  E  ;  whilst  at  the  same 
time  it  preserves  the  properties  required  by  the  rules  of  de¬ 
fence.  To  discover  the  general  rules  that  should  govern  the 
tract;,  and  the  means  employed  by  descriptive  geometry  for  con¬ 
structing  the  primitive  profiles,  we  will  examine  and  estimate 
the  influence  that  a  commanding  point  possesses  over  a  line  of 
defence,  according  to  their  respective  positions. 

Let  .4  be  the  point  of  departure  of  the  line  of  defence  ab,  s  ‘commanding 
under  the  influence  of  the  commanding  point  lJ  ;  it  now  we  £r "deftnee*  auS 
place  the  line  in  the  direction  AP,  it  is  obvious  that  it  will  be  en-  iageou?dir"edcti'oii 

filaded,  and  that  the  covering  line  never  can  cover  the  terra-  toWiVne ***** 

(PLATE  xvu, 

fig-  so 
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plain  S.  It  it  be  placed  in  the  direction  AT,  not  only  the  in¬ 
terior  of  the  line  will  be  seen  from  the  commanding  point,  but 
all  the  troops  and  dispositions  will  be  taken  in  reverse.  But  as 
soon  as  the  line  is  thrown  back  upon  the  right  on  j9Q,  AR,  AS, 
and  recedes  from  the  commanding  point,  the  line  then  covers 
the  interior.  When  the  angle  PAS'  is  only  15  to  20  degrees, 
the  line  is  said  to  be  taken  obliquely  ( echarpee );  these  oblique 
fires  are  very  annoying  ;  but  above  25  to  30  degrees,  the  line 
rute°D'eforenCthe  ma^  completely  defiled.  It  is  apparent  that  the  most  fa- 
erouud plan.  vourable  direction  for  the  line,  is  AX,  perpendicular  to  AP  ; 

this  direction  is  the  most  distant  from  the  commanding  point. 
It  follows  that  the  faces  or  branches  of  the  works,  must  be 
elongated  as  far  as  practicable  from  the  commanding  heights. 

This  rule  likewise  holds  with  respect  to  faces  or  branches  ol 
works,  and  a  commanding  line  formed  by  the  apparent  contour 
of  a  mountain  ;  they  must  tend  to  form  the  most  acute  angles, 
or  be  parallel  with  it. 

the °p?ofii(s  by  However  well  laid  out  a  work  may  be  that  is  influenced  by 
rampSi1” 'plane1*  corrimaflding  heights,  it  will  not  fulfil  its  destination  if  its  relief 
Ciemeot65  °r  de  regulated  according  to  the  profiles  of  regular  fortification. 

It  is  obvious,  that  the  horizontal  plane  passing  through  the  co¬ 
vering  lines,  w’ould  cut  the  heights;  and  that  from  all  the  upper 
parts  of  these,  the  enemy  would  have  a  plunging  fire  inside  the 
works  :  therefore  the  covering  line  must  be  sufficiently  raised, 
in  order  that  the  interior  of  the  line  (the  terra-plain)  shall  be 
covered  from  the  views  of  the  enemy.  This  is  effected  by  plac¬ 
ing  the  covering  line  in  a  plane  of  defilement  parallel  to  an  in¬ 
clined  or  rampant  plane  (plan  rampant ),  which  on  one  side  passes 
through  the  boundary  of  the  terra-plain  that  serves  it  as  a  hinge 
or  axis,  and  on  the  other  rests  tangentially  upon  the  surface  of 
ihe  commanding  point  ;  the  plane  of  defilement  is  about  20 
decimetres  (6J  feet)  higher  than  the  ramp  nt  plane.  When 
the  work  is  enclosed  and  exposed  to  attack  on  all  sides,  the 
hinge  of  the  rampant  plane  is  placed  about  300  metres  (335 
yards)  in  rear  of  the  works ;  and  the  covering  lines  are  placed 
in  a  plane  of  defilement  about  20  decimetres  above  the  rampant 
First  applies-  plane.  To  show  in  what  manner  the  rampant  plane  and  plane 

tion,  to  part  of  ari/,.  .  .  ,  r 

line  with  redans  oi  defilement  are  determined,  let  us  suppose  that  the  part  mn  of 
of  the  line  of  redans  is  to  be  defiled  from  the  height  P.  Let 
tq  be  the  boundary  of  the  terra-plain,  distant  from  mn  about  20 
metres  (22  yards)  ;  through  AP  draw  a  vertical  plane  that  will 
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cut  the  ground  in  the  direction  mrX ;  through  the  point  q  let 
the  tangent  qy  be  drawn  to  its  intersection  with  the  ground,  and 
the  lines  tq  and  Qy  will  determine  the  position  of  the  rampant 
plane ;  and  the  direction  ZV  of  a  plane  20  decimetres  above, 
will  be  the  plane  of  defilement.  The  heights^/g,  dC,  are  the  al¬ 
titudes  of  the  covering  lines  of  the  curtain  and  salient  of  the 
redan.  This  construction  gives  all  that  is  requisite  for  the  for¬ 
mation  of  the  profiles.  In  general,  when  once  the  plane  of  de¬ 
filement  is  knqwn,  we  know  also  the  height  of  the  covering 
line  at  a  given  point  of  the  trac6  ;  and  consequently  we  may 
draw  the  profile  as  we  have  done  in  the  preceding  article.  The 
defilement  therefore,  in  relation  to  the  relief,  consists  in  cor¬ 
rectly  choosing  and  determining  the  rampant  plane  (plan  rain- 
jpant). 

A  disposition  in  cremaillere,  crossing  a  valley,  requires  de¬ 
filement  ;  for  the  branches  drawn  upon  the  slopes  of  the  hills 
are  exposed  to  a  plunging  fire  from  the  opposite  ground  E ;  and 
that  part  of  the  trace  that  occupies  the  bottom  of  the  valley,  is 
commanded  by  the  mountains  on  the  right  and  left.  This  is 
the  principal  reason  for  throwing  hack  this  part  CD,  and  eloign¬ 
ing  it  from  the  commanding  heights.  We  will  now  describe 
the  defilement  of  the  right  line  CD,  and  of  the  branch  DE. 
Let  KI1  be  the  boundary  of  the  terra-plain  of  the  part  CD ; 
from  the  point  D  to  the  salient  B,  and  from  the  point  C  to  the 
salient  F ,  draw  sight  lines,  and  lay  down  the  apparent  con¬ 
tours  and  draw  their  vertical  and  horizontal  projections  mno  and 
min' o' ;  the  vertical  plane  of  projection  being  taken  perpendi¬ 
cular  to  CD  or  KH.  Through  the  point  p,  the  vertical  projec¬ 
tion  of  KH,  draw  the  tangent  pr  to  the  highest  part  of  the 
mountain,  and  we  will  have  the  direction  in  the  vertical  plane 
of  the  rampant  plane  ;  and  consequently  the  direction  qS  of  the 
plane  of  defilement.  The  vertical  Z'X'  will  be  the  height  of  the 
covering  line  of  CD.  To  defile  DE,  the  same  process  will  be 
observed.  Draw  the  boundary  of  the  terra-plain  KI ,  which 
will  be  rectified  upon  the  ground  into  a  right  line  whose  posi¬ 
tion  is  known  by  the  trace  and  by  levelling:  This  line  will  be 
the  hinge  of  the  rampant  plane.  From  the  point  E  draw  the 
apparent  contour  projected  upon  the  horizontal  plane  in  tuXy. 
Upon  a  vertical  plane,  of  which  XY  is  the  direction  in  the  ho¬ 
rizontal  plane,  the  direction  d  of  IK  prolonged  will  be  sought; 
the  curve  tuXy  will  also  be  constructed,  composed  of  the  direc- 
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lions  parallel  to  IK  drawn  through  all  the  points  of  the  appa¬ 
rent  contour.  I  hese  constructions  being  completed,  through 
the  point  d  draw  a  tangent  to  the  curve  tuXy,  which  shall  be 
the  direction  of  the  rampant  plane  ;  and  the  point  of  contact  u 
protracted  upon  the  horizontal  plane,  will  show  the  point  of 
ground  through  which  the  rampant  plane  should  pass.  The 
three  points  I,  K,  u,  being  known  by  their  position,  the  ram¬ 
pant  plane  is  also  known  ;  and  consequently  the  plane  of  defile¬ 
ment. 

tioohtodanPencio-  ^olv  us  suppose  ;  1st,  that  a  work  situated  on  a  plane 

70  work'  (Fif-  within  range  of  commanding  heights,  is  to  be  defiled  ;  and  that 

D  be  the  point  where  the  work  is  to  be  laid  out :  the  height  A 
.  © 
being  too  distant  to  possess  any  power  over  it,  attention  will 

only  be  paid  to  the  height  B.  After  drawing  the  axis  BDX, 
the  work  R  will  be  laid  out  of  a  proper  capacity,  and  with  its 
faces  disposed  in  the  most  advantageous  manner.  The  rear 
face  D,  is  here  the  only  one  that  can  be  taken  in  reverse  by 
the  fires  from  the  height  B.  At  a  distance  of  300  metres  (335 
yards)  in  rear  of  this  hinder  face,  there  will  be  drawn  to  the 
axis  the  perpendicular  KE,  which  will  be  the  hinge  of  the 
rampant  plane  that  is  to  be  drawn  tangentially  to  the  height  B. 
Parallel  to  this  rampant  plane  will  be  drawn  the  plane  of  defile¬ 
ment,  20  decimetres  above  it  (63  feet) ;  and  then  we  have  all 
the  necessary  elements  to  construct  the  profiles  and  determine 
the  relief  of  all  the  parts  of  the  rvork.  Notwithstanding  it  must 
be  observed,  that  the  rear  face  ab  should  be  lowered  3  or  4  deci¬ 
metres  (12  to  16  inches),  so  that  the  defending  troops  stationed 
upon  its  banquette  will  not  be  annoyed  or  disturbed  by  the  fires 
from  the  height  B.  The  plane  of  defilement  determined  in  this 
manner,  will  almost  always,  by  reason  of  the  proximity  of  the 
commanding  height,  give  too  great  and  often  an  inadmissible 
relief.  To  remedy  this  inconvenience,  a  lower  rampant  plane 
must  be  taken,  that  will  diminish  the  relief  and  reduce  it  to  the 
desired  height.  But  this  plane,  which  is  more  advantageous 
than  the  former,  introduces  defects  that  mu^t  be  corrected.  It 
will  cut  the  ground  in  rear  at  GH ;  so  that  the  enemy  from  the 
space  MJV,  will  see  the  defending  troops  stationed  upon  the 
banquettes  of  the  front  faces.  It  therefore  becomes  indispensa¬ 
ble  to  construct  upon  the  terra-plain  a  traverse  perpendicular  to 
the  axis,  and  as  near  as  possible  to  the  rear,  without  how'ever 
(t'i'  s ;  restraining  the  manoeuvres  for  defence  :  this  traverse  will  help  the 
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defilement.  Indeed  the  foot  of  this  traverse  may  be  taken  for 
the  hinge  of  the  rampant  plane  Ty,  and  the  plane  of  defilement 
may  be  made  to  pass  25  decimetres  (8£  feet)  above  it  ;  this 
will  determine  the  relief  of  the  front  part :  the  direction  of  this 
plane  of  defilement,  is  ZV  (fig.  8).  At  a  height  of  5  decime¬ 
tres  (20  inches)  above  the  covering  line  of  the  front  part,  a 
plane  will  be  drawn  that  will  cut  the  plane  of  the  earth  at  a  dis¬ 
tance  of  about  400  metres  (450  yards) ;  this  plane  or,  will 
bound  the  traverse  T.  Now  as  the  hinder  part  is  covered  by 
the  traverse,  its  relief  will  be  regulated  in  such  manner  as  is 
best  ;  provided  that  its  covering  line  be  5  decimetres  (20  inches) 
below  the  plane  VTX,  passing  through  the  summit  of  the  tra¬ 
verse  and  20  decimetres  (6|  feet)  above  the  commanding  point. 

2ndlj,  If  the  work  were  situated  in  D',  and  laid  out  like  R'; 
it  is  plain  that  the  left  face  would  be  taken  in  reverse  by  the 
height  B,  and  the  right  face  by  the  height  A.  In  this  case,  be¬ 
sides  a  traverse  perpendicular  to  the  axis,  another  on  the  direc¬ 
tion  of  the  axis  would  be  required. 

3d,  Lastly,  if  the  work  were  laid  out  at  D ",  and  like  R"-,  we 
see  that  a  single  traverse,  placed  perpendicular  to  the  axis, 
would  cover  it  from  being  seen  in  reverse. 

The  descriptive  methods  to  which  we  have  here  had  recourse, 
can  be  seldom  followed  in  the  arrangement  of  field  works, 
which  are  hastily  erected,  and  planned  almost  entirely  by  the 
eye.  Their  place  is  supplied  by  more  simple  and  rapid  me¬ 
thods,  which  engineers  acquire  by  practice  ;  in  many  circum¬ 
stances  the  coup  Tail  alone  should  suffice.  Pickets,  measuring 
lines,  the  circumferentor  or  theodolite,  &,c.  are  the  instruments 
used  for  calculating  upon  the  spot,  the  position  of  rampant  planes, 
commanding  heights,  and  the  apparent  projections  of  mountains 
or  heights. 

We  must  observe,  that  the  art  of  defilement  in  general  re- 
quires'  such  complex  operations,  and  such  great  reliefs,  that  we 
are  rarely  able  to  apply  it  to  field  works  ;  it  is  sufficient,  in 
most  cases,  to  defile  them  from  musketry  fires.  This  is  effect¬ 
ed  by  the  selection  of  the  site  of  the  works,  by  the  skill  with 
which  the  trace  is  arranged,  and  by  the  judicious  use  of  interi¬ 
or  traverses,  that  may  be  converted  into  redoubts  made  of  earth 
or  trunks  of  trees,  &c.  These  truths  will  become  more  palpa¬ 
ble  after  we  shall  have  completed  the  descriptive  part  of  de¬ 
filement  at  the  end  of  the  Third  Part. 


Practieal  me, 
thods  for  deter¬ 
mining  rampant 
planes.  &c.  (See 
St  Paul.) 
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or  IncreMing’the  105,  permanent  field  works,  is  understood  that  class  of 
manent'  °f  filid  works  whose  use  is  not  momentary,  and  which  are  constructed 
works.  with  more  time  and  care  ;  such  as  the  small  forts  ( fortins )  of 

intrenched  camps,  tetes  de  pont,  &c.  The  strength  of  these 
works  may  be  increased  by  means  of  several  modern  inventions, 
that  have  been  used  by  many  French  and  foreign  engineers  ac¬ 
cording  to  ground  and  circumstances.  These  inventions  are, 
defensive  caponnieres ,  interior  redoubts  of  wood,  and  posterns  of 
frame  work,  made  like  the  branches  of  a  mine.  But  these  spe¬ 
cies  of  defences  can  only  be  used  when  the  engineer  finds  sup¬ 
plies  of  timber  upon  the  very  ground  that  he  is  fortifying.  We 
have  already  shown  the  advantage  of  parapets  made  of  connect¬ 
ed  palisades,  and  of  trunks  of  trees  well  joined  together  by  their 
sides,  which  are  better  still.  The  Austrian  engineers  frequent¬ 
ly  use  this  kind  of  obstacle  (which  will  resist  field  artillery) 
either  to  fire  over,  or  through  loop-holes  made  in  them. 

Method  of  ar-  If  a  parapet  made  of  trunks  of  trees  capable  of  resisting  artil- 
trfes'io  ^plrlpels  I®ry ,  be  required,  the  trunks  of  trees  or  pieces  of  timber  must 
capaWe  of^res'st-  range(]  jn  two  rows,  one  behind  the  other  and  very  close  to- 

( Ji'jtr  q  j 

gether.  This  will  make  a  thickness  of  60  centimetres  (2  feet)  at 
least,  that  will  undoubtedly  resist  field  artillery.  To  make 
loop-holes  in  this  disposition,  it  will  suffice  to  give  alternately 
to  the  interior  pieces  a,  a,  only  140  centimetres  (43  feet)  height, 
and  to  saw  into  loop-holes  the  exceeding  portions  of  the  pieces 
b,  b,  &c. 

This  is  an  admirable  method  of  construction  for  interior  re¬ 
doubts,  because  it  occupies  little  space,  and  is  susceptible  of 
greater  strength  than  constructions  in  earth  only. 

Single  deren-  We  have  repeatedly  pointed  out  that  the  greatest  defects  of 
tied  for ° t I!-  field  works  are,  that  their  ditches  are  destitute  of  fire,  and  of 
.•nice  of  a  tr i.es.  ajj  means  0f  (]efence  •  and  that  the  assailants  may  form  in  them , 

to  come  on  to  the  assault  in  order  and  mass.  To  defend  ditches 
that  are  not  flanked,  caponnieres*  have  been  invented,  and  es¬ 
tablished  across  them  ;  made  in  the  manner  explained,  of  pali¬ 
sades  or  trunks  of  trees.  The  assailed  are  posted  behind  the 
caponnieres,  and  fire  upon  those  of  the  enemy’s  troops  uho  at¬ 
tempt  to  establish  themselves  in  the  ditches.  A  small  ditch 
must  be  made  in  front  of  the  caponnieres,  to  prevent  the  enemy 


*  Caponnieres  :  this  word  is  derived  from  capon  (French),  a  hypocrite. 
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from  reaching  the  loop-holes  ;  their  ground  plot  or  floor  must 
«ven  be  made  6  to  8  decimetres  (2  to  22  feet)  lower  than  the 
bottom  of  the  ditch,  that  they  may  be  less  exposed  to  the  effect 
of  artillery  and  ricochets.  Single  caponnieres  can  only  be  used 
when  the  work  is  so  disposed,  that  the  enemy  cannot  turn  them 
and  take  them  in  reverse  from  the  summit  of  the  counterscarp. 

For  example  ;  let  A  be  a  work  whose  gorge  is  inaccessible, 
and  the  extremes  of  the  wings  of  which  cannot  be  carried  by 
the  enemy.  The  ditches  of  the  faces  MQ,  MR,  may  in  this  (Fig.  io) 
case  be  defended  by  the  single  caponnihres  K ,  K  :  accordingly 
when  the  work  is  in  the  form  of  a  redan,  the  whole  length  oi 
the  ditch  is  seen  and  scoured  by  the  fires  ot  the  caponnieres. 

But  if  the  work  be  a  polygon,  or  if  it  be  assailable  on  its  whole 
ambit  ;  in  the  first  case,  the  single  caponnieres  are  inadequate  ; 
and  in  the  second,  they  are  inadmissible  ;  for  the  ditch  ot  the 
face  MN  is  not  defended,  and  if  a  single  caponniere  were 
placed  in  it,  it  would  be  taken  in  rear  and  be  of  no  service. 

In  these  circumstances,  by  making  use  of  double  caponnieres,  ^Double  wpo*- 
we  obtain  a  similar  result.  But  the  construction  of  these  works 
is  more  complex,  and  requires  posterns  to  be  established  to 
communicate  with  them,  which  greatly  increase  the  time  and 
expense  ;  the  latter  require  more  labour  and  skill  than  even 
the  former. 

Let  the  axis  VZbe  perpendicular  to  MN ,  upon  which  a  dou¬ 
ble  caponniere  is  to  be  established  to  produce  flank  fires  in  the 
ditches  on  the  right  and  left.  It  is  easy  to  conceive,  that  by 
placing  two  single  caponnieres  on  the  right  and  left  ot  this  axis, 
and  distant  from  it  about  12  metres  (13i  yards),  that  they  will 
enclose  a  space  of  24  metres  (26{r  yards)  wide,  in  which  the 
defending  troops  will  be  defiled  from  the  counterscarps  im¬ 
mediately  opposite.  But  as  the  enemy  by  arriving  in  the  di¬ 
rection  VZ  of  the  axis,  would  have  a  plunging  fire  between  the 
two  rows  of  palisadings  or  trunks'  of  trees  ;  this  interior  space 
between  them,  is  covered  with  blinds  j  that  is,  beams  aie  laid 
across  it,  covered  over  with  planks  or  fascines  ;  and  the  whole 
is  then  covered  with  a  bed  of  sods  or  earth  20  cenlimeties  ( 8 
inches)  thick.  This  work  or  system,  is  called  a  double  capon - 
nitre  ;  and  is  cut  with  loop-holes  on  both  sides.  The  head  S 
of  the  double  caponniere,  should  be  15  to  18  decimetres  (5  to  6 
feet)  distant  from  the  counterscarp  ;  and  instead  of  terminating 
it  square,  it  is  better  to  form  it  like  a  salient  angle  that  may  be 

3  B 


vol.  r. 


378 


THE  SCIENCE  OF  WAIl 


[Fart  If 


T htpotUrn  of 
frame  work. 


defended  by  a  disposition  made  in  the  slope  of  the  scarp,  on  the 
right  and  left  of  the  caponniere.  In  the  same  way  the  rear  oi 
the  caponniere  may  be  isolated  from  the  scarp,  by  only  com¬ 
mencing  the  blindage  at  a  certain  distance  from  the  foot  of  the 
scarp.  W  e  however  think  that  this  disposition  is  vicious  ;  be¬ 
cause  the  enemy  may  carry  by  storm  the  palisades  that  unitf 
the  caponniere  to  the  scarp,  and  thus  cut  off  the  retreat  of  the 
troops  defending  the  caponniere. 

The  postern  oi  frame  ruork,  is  a  kind  of  gallery  made  of  tim 
ber,  leading  from  the  terra-plain  down  through  the  parapet  in¬ 
to  the  caponniere. 


Instead  oi  detaching  the  caponniere  from  the  scarp,  it  may  be 
more  advantageous  to  join  them,  and  to  construct  also  in  the 
form  ot  caponnieres,  two  returns  F.  F,  in  the  scarp,  which  wili 
defend  the  head  (museau)  S,  as  well  as  its  ditch.  This  method 
is  better  than  a  simple  palisading,  behind  which  the  troop? 
might  be  destroyed  by  grenades  and  stones.  We  would  ob¬ 
serve,  that  the  blindage  should  be  arranged  in  an  angular  or  ga¬ 
ble  form  (en  forme  dc  cape),  so  that  the  enemy  cannot  sustain 
himselt  upon  it,  even  should  he  succeed  in  mounting  it  to  un¬ 
cover  part  of  the  caponniere.  Finally,  the  ground  about  the 
caponniere  must  be  covered  with  caltrops,  trous  de  loup. 
abattis,  &c. 


theSjtren-th°  or  caponnieres,  that  the  enemy  cannot  turn  or  take  ir, 

caponnieres.  flank,  are  an  excellent  defence,  and  must  be  used  whenever 
circumstances  permit.  Besides  the  flank  fires  that  they  af¬ 
ford,  they  possess  a  convenient  debouche,  by  which  to  enter  the 
ditch  in  force  and  defend  it  with  the  sword  and  bayonet.  This 
may  compel  the  enemy  to  bring  up  artillery  upon  the  counter¬ 
scarp,  to  batter  the  caponnieres ;  this  alone  would  be  obtaining 
a  grand  advantage  for  the  defending  party.  But  the  double  ca¬ 
ponnieres,  which  the  enemy  may  instantly  surround,  appear  to 
us  liable  to  be  quickly  forced.  The  soldiers  marching  against 
the  caponniere,  would  each  carry  a  bag  of  earth,  and  very  soon 
fill  up  the  little  ditch  that  separates  it  from  the  counteiscarp  : 
and  then  the  sappers,  with  axes  and  other  implements,  would 
cut  down  part  ot  the  blindage  and  uncover  the  iuterior  of  tin 
caponniere,  which  would  instantly  fall  into  the  power  of  the 
assailants.  The  separate  attack  of  the  caponniere,  which  the 
enemy  is  obliged  to  make  before  he  can  form  in  the  ditches,  is 
a  proof  that  this  disposition  is  advantageous,  and  that  it  should 
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be  used  until  more  effectual  methods  for  defending  the  ditches 

are  discovered*.  .  . 

The  defensive  dispositions  that  we  have  just  described,  strict-  (SeeR^3escat(!®nasnd 
ly  speaking,  do  not  belong  to  temporary  fortification ;  their  Montaiembert.) 
construction  requires  peculiar  labours  and  art,  which  class  them 
with  the  fortification  of  fortresses.  They  are  intermediate 
works,  forming  the  chain  or  link  between  temporary  fortifi¬ 
cation,  and  the  iortification  of  places. 

Before  we  further  illustrate  fortification,  we  will  describe  and 
examine  a  few  military  operations  and  achievements,  in  which 
temporary  fortification  had  a  distinguished  and  remarkable  in¬ 
fluence  ;  in  order  to  convince  the  student  and  young  officer  of 
the  importance  of  this  art.  These  examples  are  taken  trom 
the  Military  Annals  of  the  French  Monarchy,  and  of  the  last 

war. 


*  The  works  planned  by  Colonel  Totten  at  Plattsburg,  in  August,  1814, 
were  provided  with  caponnieres,  armed  with  howitzers,  scouring  the  whole 
extent  and  circuit  of  the  ditches.  The  trace  consisted  of  3  lunettes  en- 
closed  on  their  whole  circumference,  and  in  relations  of  defence.  I  he 
lar-e  centre  lunette  was  retired  from  the  expected  front  ol  attack,  and 
was"  flanked  by  the  two  smaller  collateral  redoubts,  which  in  return  were 
flanked  by  it.  The  right  redoubt  rested  upon  the  edge  of  the  high  an 
cteep  banks  of  the  Saranac,  and  the  left  upon  the  precipitious  bank  or 
Lake  Champlain.  The  line  of  defence  from  the  Saranac  to  the  lake,  was 
about  AOO  yards,  and  the  ground  pretty  level.  The  tracb  much  resembled 
that  in  fL.  11,  Plate  XIV.  The  Saranac  emptied  into  the  lake  1000  yards 
in  rear  •  thus  forming  a  peninsula,  which  could  be  attacked  only  in  two  di¬ 
rection* _ by  crossing  the  bridge  or  fording  the  stream,  below  towards  its 

mouth;  or  by  crossing  above,  and  moving  down  upon  the  front  of  the  de¬ 
fensive  system.  The  redoubts  were  garrisoned  by  about  2600  men,  who 
would  certainly  have  made  a  desperate  defence  if  the  Bnhsh  army, 
14,000  strong,  had  attempted  an  assault.  The  caponnieres  were  very 
strongly  constituted.  But  these  works  could  not  have  resisted  a  skilful 

cannonade,  followed  by  a  vigorous  assault  from  such  immensely  superior 
numbers.  The  lunettes  having  been  constructed  in  great  haste,  could  no 
have  resisted  a  heavy  and  continued  battering.  The  centre  lunette  com¬ 
manded  the  two  others,  and  was  the  key  or  decisive  point 

Occasions  occur  in  field  works,  when  the  space  beneath  the  platforms 
should  be  hollowed  out  and  converted  into  a  kind  of  interior  caponmere 
with  reverse  fires,  like  a  permanent  crenatcd  gallery.  The  barracks  or 
quarters  should  also  be  arranged  in  relation  to  the  interior  defence  ;  becom¬ 
ing  a  species  of  citadel,  or  defensive  redoubt.  Many  dispos.t.ons  and  com¬ 
bination.  may  be  made  with  the  buildings,  magazines,  fougasses,  ***  “ 
..  ill  render  the  attack  by  main  force  most  murderous,  and  almost  hopele... 
•  Translator. 
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CHAPTER  X. 

Description  and  Illustration  of  several  Military  Operations,  un¬ 
der  the  relation  of  ike  influence  of  Temporary  Fortification 

reflections  upon  ^HE  works  erected  upon  positions  just  before  a  eene- 

fortifkations  '  ra^  0 a 1 1 1 e ,  are  necessarily  slightly  constructed  ;  the  time  al- 
-eain  batue.  ]0wed  for  their  erection  being  frequently  no  more  than  a  night 
ora  day,  or  four  and  twenty  hours  at  most.  Accordingly  The 
ditches  of  this  kind  of  slight  fortification  are  of  small  depth, 
and  the  profiles  of  the  covering  masses  very  imperfect  and  un¬ 
finished.  On  these  occasions  the  engineers  should  multiply 
the  auxiliary  means,  such  as  prepared  hedges,  war  pits,  abattis, 
chevaux-de-frise,  wagons,  &c.  At  the  battle  of  Malplaquet, 
they  had  two  days  to  construct  the  defences  ;  at  Fontenny  only 
one  day  and  an  half.  At  Neerwinden,  the  Prince  of  Orange 
was  many  days  arranging  bis  defences  ;  and  at  Fleurus  in  1690, 
the  Prince  of  Waldeck  during  the  two  days  that  he  occupied 
the  position,  made  no  defensive  dispositions.  At  the  second 
battle  of  Fleurus,  in  1794,  the  French  army  had  all  the  time 
that  the  siege  of  Charleroi  lasted,  to  fortify  themselves.  At 
the  battle  of  Montenotte,  they  had  several  days  to  construct 
the  great  redoubt  that  covered  the  centre.  And  at  Millesirao 
Napoleon  caused  several  epaulments  and  batteries  to  be  erect¬ 
ed  during  the  night,  to  restrain  the  right  of  the  enemy’s  army 
<4oee“  ott8  The  arm  0f  en§'neering,  preceding  a  battle,  is  most  actively 
iD?arbatUe.  dur’  PnS^ed  ;  the  officers’  who  are  generally  too  few  in  numbers 
should  multiply  themselves  by  their  zeal  ;  they  must  lay  out 
all  the  works  by  the  coup  Tail,  and  animate  the  troops  in  their 
labours;  sparing  neither  money  nor  pains  to  accomplish  their 
objects.  During  the  battle,  these  officers  should  station  them¬ 
selves  in  the  posts,  or  pass  along  the  intrenched  positions,  to 
aid  with  their  advice  the  commandants  of  the  troops  charged 
with  their  defence.  & 


Battle  of  Neerwinden  in.  1693. 

We  wiI1  ‘ake  for  the  first  example,  the  battle  of  Neerwinden 
fought  on  the  29th  July  1693,  between  the  French  command- 
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ed  by 

the  Prince  l.. 

Strength  of  the 
French  army. 


s.embourg,  and  the  army  of  the  allies,  under 
nge. 

Battalions  78 . "40,000  men. 

Squadrons  160 . 20 ,000 

Artillery,  70  pieces 

60,000  .men. 


Description  of 
the  position  of 
N  eerwinden , near 
Tirlemont,  and 
of  the  battle 
fought  29th  July, 
1693  (See  the 
map  of  the  fron¬ 
tier.  &  PLATE 
XVII l,  with  its 
explanatory  t?. 
tie  ) 


,  .  ,  (Battalions  66  .  36,000  men. 

Strength  of  the  )  Squ.ldrons  144  .  19,000 

enemy.  (Artillery,  90  pieces  - 

55,000  men. 


Luxembourg  was  by  nature  extremely  active  and  enterpris- 
ing.  Few  Generals  ever  surpassed  him  in  the  science  of  the  enemy, 
marches  and.  encampments,  and  in  that  of  forming,  decompos¬ 
ing  and  re-forming  orders  of  battle.  He  never  fought  a  battle, 
without  displaying  some  of  those  traits  ot  genius  that  distin¬ 
guish  a  great  General,  and  which  are  decisive  of  victory. 

The  French  army  was  encamped  at  the  camp  of  Leek  or 
Lecki,  when  Luxembourg  heard  that  the  enemy  s  army,  after 
organizing  itself  under  Tirlemont,  had  advanced  and  encamped 
upon  the  right  bank  of  the  little  river  Geete  ;  its  right  flank 
resting  upon  that  river,  and  its  left  upon  the  brook  of  Landen 
Ferme  ;  the  right  flank  of  the  camp  formed  a  square,  and  was 
covered  by  the  village  of  Neerwinden. 

The  French  General  immediately  resolved  to  attack  the  ene 
my  in  their  position  ;  and  on  the  28th  at  break  of  day,  the 
army  began  its  march  in  seven  columns,  two  of  cavalry  upon 
each  flank,  and  two  of  infantry  and  one  of  artillery  in  the  cen¬ 
tre.  All  these  columns  re-united,  as  likewise  did  the  van  guard , 
on  the  position  between  Pellain,  St.  Gertrude,  and  Landen 
Ferme.  Towards  night,  Luxembourg  with  his  cavalry  and 
dragoons  debouched  into  the  plain  and  occupied  St.  Gertrude 
and  Landen  Ferme,  whilst  the  infantry  crossed  the  Jar  and 
formed  in  columns  in  order  of  battle. 

The  Prince  of  Orange  and  the  Elector  of  Bavaria,  after  a  Conduct  and 
strong  reconnaissance,  did  not  doubt  but  that  it  was  the  inten-  ihe'enemv 
tion  of  Luxembourg  to  attack  them  ;  but  the  French  army  was 
too  close  upon  them,  to  think  of  re-passing  the  Geete.  The 
Prince  of  Orange  resolved  to  fight  in  his  position  ;  and  in  con¬ 
sequence  made  such  defensive  disposition  as  the  field  of  bat¬ 
tle  required. 
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Bridges  were  thrown  over  the  Geete  to  send  the  baggage  to 
Diest.  .The  right  was  posted  frc;n  the  Geete,  opposite  Elixcn. 
to  Neerwinden  ;  the  centre  occupied  the  height  from  Neerwin- 
den  to  the  brook  of  Landen,  in  front  of  Neer  Landen  ;  the  left 
was  thrown  hack,  following  the  course  of  the  brook  of  Landen 
towards  Dormael.  In  advance  of  the  right  and  beyond  a  little 
brook,  was  the  village  of  Laer,  which  was  occupied  by  G  batta¬ 
lions  of  Hanoverians,  supported  by  3  English  battalions  posted 
behind  the  quick-set  hedges  in  front  of  Neerwinden.  The  vil¬ 
lage  ot  Neerwinden  was  surrounded  by  an  intrenchment,  and 
occupied  with  6  battalions. 

From  Neerwinden  to  the  height  of  Rumdorff,  the  plain  was 
occupied  by  an  intrenchment,  part  of  which,  towards  the  cen¬ 
tre,  was  made  of  wagons.  The  left  was  covered  by  a  ravine, 
behind  which  a  parapet  had  been  constructed. 

All  the  cavalry  were  displayed  in  two  lines  in  rear  of  the  in- 
iantry  ;  their  left  stretching  along  the  brook  towards  Dorinael. 
Neer  Landen  was  occupied  by  two  battalions  and  two  squa¬ 
drons  ;  six  squadrons  were  in  observation  in  front  of  Elixen 
and  Esmael ;  and  90  piects  of  artillery  were  placed  in  battery 
along  the  intrenchments. 

Dispositions  of  The  French  armv  passed  the  night,  between  the  20th  and 
'lie  French  army  1 

for  the  attack.  29th  of  July,  posted  in  11  lines  on  very  narrow  ground  behind 
Landen  and  St.  Gertrude.  Luxembourg  finding  that  the  ene¬ 
my  had  not  stirred  from  their  position,  reconnoitred  it,  and  de¬ 
termined  to  attack  them  in  their  intrenchments.  He  perceived 
that  the  villages  of  Laer  and  Neerwinden  formed  such  great 
salients  on  the  position,  that  it  was  indispensable  to  carry  them 
by  assault,  before  the  right  and  centre  could  be  attacked.  Six¬ 
teen  squadrons  of  dragoons  passed  the  brook,  and  dismounted, 
and  took  post  in  front  of  Neer  Landen,  to  attack  the  left  of  the 
enemy. 

Twenty-five  battalions,  disposed  in  several  lines,  took  post 
in  front  of  Rumdorff. 

Twenty-nine  battalions,  on  the  left,  took  post  in  advance  of 
Overwinde,  encompassing  the  villages  of  Laer  and  Neerwinden  : 
and  sustained  by  3  battalions  and  3  squadrons,  forming  a  se¬ 
cond  line. 

A  reserve  of  50  squadrons,  in  two  lings,  was  to  penetrate  the 
right  of  the  enemy  as  soon  ac  the  infantry  had  become  master  of 
the  hedges. 
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The  centre  of  the  army  was  disposed  in  3  lines,  the  second 
and  fourth  of  which  were  infantry;  these  troops  were  to  inarch 
against  the  intrenchments,  as  soon  as  the  attacks  upon  the  right 
and  left  would  permit. 

The  artillery  was  posted  against  the  villages  of  Neerwinden 
and  Rumdorff,  and  against  the  intrenchments  of  the  centre. 

By  3  o’clock  in  the  morning,  all  these  dispositions  were 
completed,  and  a  cannonade  was  opened  upon  the  villages  and 
intrenchments. 

After  the  first  volleys,  the  infantry  upon  the  left  put  themselves  on1^'a®rtffCKeePr 
in  motion  to  attack  Laer  and  Neerwinden  ;  the  enemy  are  driven  windeo. 
from  Laer,  and  the  French  get  possession  of  the  head  of  Neer¬ 
winden.  The  first  line  of  the  reserve  of  cavalry  now  advance 
and  form  in  the  plain,  after  driving  before  them  part  of  the  ca¬ 
valry  of  the  enemy's  right. 

But  this  first  success  did  not  last  long  ;  the  enemy  cause 
fresh  troops,  drawn  from  their  centre,  to  defile  through  Neer¬ 
winden,  which  formed  a  continuous  system  with  the  line  ;  these 
repulse  the  French  beyond  Laer.  This  movement  compels  the 
cavalry  of  the  left  to  retire  in  disorder  under  the  fire  of  Laer, 
which  was  re-occupied  by  the  Hanoverians. 

Luxembourg,  not  at  all  disheartened,  re-enforces  his  left  with  The  second  at; 

r  ,  -  ...  .  tack  on  the  left 

12  battalions  drawn  irom  the  fourth  line  of  the  centre,  and  or¬ 
ders  a  second  attack.  On  the  other  side,  the  Prince  of  Orange 
draws  troops  from  his  centre,  to  sustain  the  attack  on  Laer  and 
Neerwinden.  Though  the  enemy  had  the  great  advantage  of 
fighting  upon  a  continuous  front,  the  French  at  last  succeed, 
after  a  most  obstinate  contest,  in  maintaining  themselves  in  the 
last  hedges  of  the  two  villages. 

During  these  attacks  on  the  left,  the  dragoons  had  attacked  The  attack  up 
STeer  Landen,  from  which  they  had  partly  driven  the  enemy,  °n  ,her,gh’ 
who  however  remained  masters  of  the  hedges.  The  right, 
which  had  been  ordered  to  vigorously  attack  Rumdorff  and  the 
left  of  the  enemy,  made  but  a  feeble  attack,  and  was  quickly 
repulsed  ;  so  that  the  enemy  could  with  impunity  draw  troops 
from  the  left  to  strengthen  his  right. 

Luxemburg  perceiving  the  errors  that  had  been  committed  on  Third  6t- 
his  right,  repaired  to  that  flank  in  person  with  some  troops  and  lon?  tbaU  who"* 
the  king’s  household,  and  determined  to  make  a  third  attempt 
upon  Laer  and  Neerwinden,  and  to  cause  the  intrenchments  in 
the  plain  to  be  attacked  at  the  same  time  by  the  troop?  of  the 
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right,  commanded  by  the  skilful  Feuquieres;  believing,  with 
good  reason,  that  the  left  of  the  enemy  had  been  greatly  unfur¬ 
nished  and  might  be  easily  forced.  The  residue  of  the  fourth 
line  of  the  centre  of  1 3  battalions,  marched  to  the  attack  of  the 
left.  The  second  line,  composed  of  the  French  and  Swiss 
guards,  were  ordered  to  attack  the  left  of  the  village  ami  the 
intrenchment  of  the  plain  that  terminated  upon  it.  The  reserve 
of  the  left  was  ordered  to  support  the  infantry,  and  to  pass 
through  all  the  openings. 

cf  The  Prince  of  Orange  seeing  the  brigades  of  infantry  and  the 
guards  marching  against  his  right,  marched  the  greatest  part  ot 
the  infantry  from  his  centre  to  sustain  the  village  of  Neerwin- 
den  ;  moreover,  he  caused  the  cavalry  of  his  centre  to  change 
position,  by  throwing  it  back  in  two  lines  bcLind  the  infantry  ; 
its  right  resting  near  Wenges,  and  its  left  forming  an  angle  near 
the  middle  of  the  intrenchment  of  the  plain. 

Feuquieres  perceived  this  false  movement,  and  immediately 
made  his  dispositions  to  take  advantage  of  it.  He  ordered  two 
battalions  of  the  right  against  that  part  of  the  intrenchments  that 
was  made  of  wagons  :  they  experienced  no  resistance,  and  made 
openings  for  the  cavalry  to  pass  through,  who  placed  themselves 
in  battle  array  beyond  the  intrenchments,  to  take  the  enemy  in 
flank. 

Luxembourg  learning  the  success  of  his  right,  put  all  the 
troops  of  the  left  in  motion,  who  now  carry  both  villages  and 
advance  to  form  in  front  of  the  enemy’s  cavalry.  At  the  same 
moment  the  French  and  Swiss  guards  force  the  intrenchment 
next  to  the  village  of  Neerwinden  ;  the  king’s  household  troops 
endeavour  to  penetrate  through,  but  are  repulsed  by  the  fire  of 
the  hostile  infantry.  The  Prince  of  Orange  attempts  to  take 
advantage  of  this  disorder,  and  causes  the  Swiss  troops  who  had 
not  time  to  reform,  to  be  charged  ;  but  Luxembourg,  at  the  head 
of  the  French  guards,  repulses  the  enemy,  and  levels  the  in¬ 
trenchments  ;  and  the  household  troops  succeed  in  forming  on 
the  plain. 

?r  The  enemy,  rendered  irresolute  by  the  result  of  such  impetu- 

>e-  ous  attacks,  and  perceiving  Feuquieres  on  their  left  flank,  leave 
the  French  infantry  time  to  form  themselves  and  protect  the 
movements  of  the  cavalry,  which  debouching  from  the  right  and 
left  of  the  villages,  form  also  in  front  of  the  right  of  the  enemy, 
and  compel  them  to  retrograde. 
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As  soon  as  the  troops  are  formed  in  order  of  battle,  the  ene¬ 
my  is  attacked  in  front ;  and  the  troops  that  had  forced  the  in- 
trenchment  on  the  plain,  threaten  his  left  flank.  The  cavalry 
and  other  troops  of  his  left,  are  separated  from  the  centre,  and 
compelled  to  retreat  without  fighting  upon  Loo  and  Diest.  All 
his  right  and  centre  are  thrown  into  the  greatest  disorder ;  a 
part  are  drowned  in  the  Geete,  and  the  rest,  abandoning  all 
their  artillery,  retreat  over  the  bridges  on  Tirlemont. 

The  loss  of  the  enemy  was  18,000  men,  including  1500  pri-  ]05,”e3ult3  ansi 
soners  ;  and  60  pieces  of  artillery.  The  French  loss  was  8,000 
men. 

We  here  see  a  large  army  beaten,  notwithstanding  all  the  Reflections  up- 
efforts  of  artillery  and  engineering,  by  another  nearly  equal  in 
strength  ;  because,  although  the  position  of  the  enemy  was 
strong  in  front,  it  had  essential  defects.  Enclosed  on  its  wings, 
it  did  not  allow  the  army  to  act  upon  the  flanks  of  the  attacks  ; 
whilst  the  French  army,  free  in  its  movements,  endeavoured  to 
penetrate  at  but  a  single  point,  to  spread  disorder  and  disunion 
into  all  parts.  The  inside  of  the  field  of  battle,  closed  in  rear 
by  the  Geete,  did  not  afford  any  room  for  the  manoeuvres  of  the 
cavalry  and  infantry,  who  were  continually  constrained  to  place 
themselves  en  potence,  and  thus  paralyze  a  portion  of  their 
strength.  The  bridges  over  the  Geete  not  being  covered  with 
great  intrenchments,  the  retreat  was  not  secured  ;  and  the  troops 
lost  the  confidence  and  hope  of  making  a  severe  resistance. 

Besides,  the  Prince  of  Orange  had  to  contend  with  a  gene¬ 
ral  who  was  his  superior  in  talents,  and  who  was  not  to  be  dis¬ 
couraged  by  any  difficulties,  as  long  as  his  genius  suggested  to 
him  the  means  of  vanquishing.  When  the  Prince  was  apprised 
of  the  march  of  Luxembourg,  he  should  immediately  have  re¬ 
passed  the  Geete,  and  only  have  held  the  right  bank  by  a  van 
guard  and  tetes  de  pont. 

These  general  reflections  lead  us  to  conclude,  that  we  should  Conclusion 
know  how  to  accurately  estimate  the  strength  of  intrenchments  ; 
and  that  w  e  should  never  consider  particular  intrenched  positions 
as  unassailable,  for  these  are  sometimes  not  so  strong  as  open 
positions,  on  which  may  be  combined  orders  of  battle  founded 
upon  the  valour  of  the  troops  and  the  science  of  manoeuvres. 


Battle  of  Fontenoy  in  1745. 

The  second  example  that  we  will  quote,  is  the  battle  of  Fon 
vol.  r.  .3  C 
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tenoy,  gained  by  the  French  over  the  combined  armies,  in  May 
1745. 

The  French  army,  commanded  by  Marshal  de  Saxe,  was  vi¬ 
gorously  prosecuting  the  siege  of  the  citadel  of  Toumai,  when 
the  General  learned  that  the  English  and  other  allies  were  on 
the  point  of  debouching  from  Ath  and  Mons,  to  raise  the  siege. 
He  instantly  resolved  to  march  and  meet  them  ;  leaving  be¬ 
fore  Tournai,  only  such  troops  as  were  necessary  to  guard  the 


trenches  and  restrain  the  garrison.  The  army,  50,000  strong, 
moved  in  three  columns  ;  the  left  on  the  road  to  Mons,  the  cen¬ 
tre  upon  the  road  to  Fontenoy,  and  the  right  upon  the  road  to 
Anthoin.  The  head  of  the  columns  was  no  sooner  as  high  as 
Fontenoy,  about  8  kilometres  (4T  miles)  distant  trom  Tournai, 
than  advice  was  brought,  that  the  combined  army,  60,000  strong, 
was  only  a  day’s  inarch  distant.  The  position  of  Fontenoy 
appearing  to  the  General  very  favourable  for  giving  battle  up¬ 
on,  he  determined  to  occupy  it,  and  made  the  following  dispo¬ 
sitions. 

Defensive  dis-  The  right  rested  upon  Anthoin  and  upon  the  inundation  of 
the  Scheldt  ;  a  body  of  infantry  occupied  the  village,  with  or¬ 
ders  there  to  intrench  themselves.  The  village  of  Fontenoy, 
1600  metres  (1800  yards)  distant  from  Anthoin,  was  occupied 
and  fortified  with  the  greatest  care. 

From  Fontenoy  the  position  was  thrown  back  like  a  square, 
to  reach  the  wood  of  Barry,  1200  metres  (1340  yards)  distant 
from  Fontenoy  ;  the  left  rested  upon  this  wood.  The  edge  of 
the  wood  of  Barry  was  furnished  with  abattis,  sustained  by  a 
redoubt  situated  in  the  wood,  the  entrance  of  which  was  defend¬ 
ed  by  another  redoubt  that  scoured  the  borders  of  the  wood 
and  crossed  its  fires  with  the  fires  of  the  village  of  Fontenoy. 

The  front,  from  Anthoin  to  Fontenoy,  was  covered  by  three 
redoubts  ;  the  first,  supporting  the  right  of  the  village  ;  the  se¬ 
cond,  at  200  metres  (225  yards)  ;  and  the  third  at  300  metres 
(335  yards).  Lastly,  a  battery  of  six  12  pounders  was  esta¬ 
blished  upon  the  other  side  of  the  Scheldt,  to  take  in  flank  the 
right  of  Anthoin.  To  provide  for  the  case  ot  a  forced  retreat, 
bridges  were  established  across  the  Scheldt,  covered  by  a  fete 
de  pont. 

Conduct  of  the  it  was  in  this  position,  thus  prepared,  and  the  extent  of  which 
was  about  3000  metres  (3400  yards),  that  the  battle  was  fought. 

The  enemy  having  made  their  dispositions  during  the  night. 
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the  two  armies  were  in  presence  of  each  other  by  break  of  day. 

They  began  the  attack  by  striving  to  force  the  wood  of  Barry, 
but  were  "repulsed  by  the  fire  from  the  abattis  and  redoubts. 

They  attempted  another  attack  upon  Anthoin  ;  but  the  six  12 
pounders  taking  them  in  flank,  drove  them  back  upon  their 
centre.  The  greater  part  of  the  allied  army  after  these  two 
unsuccessful  attacks,  being  driven  together  on  the  centre  oppo¬ 
site  Fontenoy,  naturally  formed  into  one  dreadful  column,  and 
moved  slowly  forward  to  break  the  centre  of  the  French  army, 
and  cut  it  in  two.  All  the  cavalry  ol  the  French  army  repeat¬ 
edly  charged  this  immense  column ;  but  they  were  constantly 
repulsed  by  the  fires  of  artillery  that  it  vomited  forth  from  its 
centre,  by  performing  the  most  skilful  manoeuvres. 

At  length  the  artillery  at  Fontenoy  having  succeeded  in  cut¬ 
ting  lanes  through  this  terrible  column,  the  cavalry  and  intantiy 
threw  themselves  into  them  ;  and  in  a  few  minutes  the  disor¬ 
der  was  complete.  The  enemy  were  cut  to  pieces,  and  pur¬ 
sued  as  far  as  Mons. 

This  simple  description,  is  sufficient  to  show  of  what  import¬ 
ant  service  the  arms  of  artillery  and  engineering  were  in  this 
memorable  battle. 

The  battles  of  Fleurus,  on  the  1st  July  1690,  and  on  the  27th, 

June  1794. 

By  drawing  a  parallel  between  these  two  great  battles,  that,  tw®°“patrj”“^ 
with  an  interval  of  a  century,  were  fought  in  the  plains  of  Fleu-  iatti«s. 
rus,  we  will  place  our  young  readers  in  a  point  of  view  from 
whence  they  may  judge  of  the  improvement  and  changes  pro¬ 
duced  in  grand  tactics  by  the  influence  that  the.arms  of  artillery 
and  fortification  have  acquired  in  battles  in  which  one  of  the 
two  armies  is  on  the  defensive,  and  occupying  a  position  se¬ 
lected  for  fighting  in. 

The  campaign  of  1690  was  opened  on  the  Sambre  in  May  ;  d«crip- 

the  enemy’s  army,  commanded  by  the  Prince  of  Waldeck,  oc-  ^  Fle^“3shi“ 
cupied  the  left  bank  of  the  Sambre  with  a  force  40,000  strong,  Luxembourg 
of  which  15,000  were  cavalry  :  they  were  masters  of  Charleroi 
and  Namur. 

The  French  army,  under  Marshal  Luxembourg,  was  encamp¬ 
ed  a  good  distance  from  the  right  bank  ;  and  by  various  marches 
and  countermarches,  kept  the  enemy  in  suspense.  It  was  com¬ 
posed  of  45,000  men,  of  whom  15,000  were  cavalry. 
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foSyjte  “sa'rn  ^'iie  ^r‘nce  ot  Waldeck  was  far  from  suspecting  that  the 
NyVixem  "urg’  ^renc^  General  meditated  the  daring  project  of  passing  the 
23th June,  icoo.  Sambre  between  two  fortresses;  accordingly  this  part  of  the 
river  was  slightly  guarded,  and  the  defensive  dispositions  were 
badly  established.  The  characteristic  enterprise  of  Luxem¬ 
bourg  was  not  long  in  displaying  itself.  On  the  28th  June,  by 
a  forced  march,  he  arrives  with  a  large  body  of  cavalry  in  front 
of  the  ford  of  Ham,  where  the  brook  of  Orne  falls  into  the  Sam¬ 
bre.  The  cavalry  ford  the  river,  dismount,  and  carry,  sword 
in  hand,  the  two  redoubts  that  defended  the  passage.  All  the 
troops  that  can  pass  the  river,  take  post  in  front  of  the  brook 
and  occupy  the  castle  of  Froidemont. 

During  these  events,  the  enemy  advances.  On  the  29tb,  he 
shows  in  trout  of  Fleurus  a  large  body  of  cavalry,  who  charge 
the  French  cavalry.  During  the  29th  and  30th,  several  ac¬ 
tions  take  place.  After  these  two  days,  the  armies  appeared 
to  separate.  The  French  army  encamps  at  Velaines  ;  its  Ge¬ 
neral  feigning  a  retreat  to  the  right  of  the  Sambre  ;  his  bridges 
are  covered  by  the  castle  of  Froidemont,  and  by  the  two 
redoubts. 

During  the  night  between  the  30th  June  and  1st  July,  the 
enemy  advances  and  takes  post  in  front  of  Fleurus  ;  his  right 
resting  upon  Heppignies,  and  his  left  upon  the  village  of  St. 
Amand  :  his  troops  are  excessively  fatigued  by  being  kept  in 
motion  and  under  arms  all  night. 

The  right  of  the  enemy’s  army  was  badly  secured,  and  ought 
to  have  been  covered  by  a  few  redoubts  and  batteries  ;  the  left 
was  posted  still  worse.  The  village  of  St.  Amand  was  not  in¬ 
trenched,  nor  even  occupied  ;  a  few  infantry  were  merely 
thrown  into  the  castle.  But  the  greatest  fault  was,  not  in¬ 
trenching  and  guarding  the  whole  course  of  the  brook  of  Sr 
Amand. 

Their  order  of  battle  was  composed  of  several  lines  ;  the  in¬ 
fantry  in  the  centre,  and  the  cavalry  on  the  wings.  It  must  be 
observed,  that  at  some  distance  from  the  front  of  the  cavalry  ot 
the  right  there  was  a  valley,  the  form  of  the  ground  of  which 
intercepted  their  view7. 

Movements  of  Luxembourg,  so  far  from  repassing  the  Sambre,  had  his  army 
to'the^t'aciiY'its  in  motion  by  break  of  day  to  attack  the  enemy  in  bis  position, 
-Muauvrea.  and  was  marching  in  several  columns  in  order  of  battle.  He 
occupies  Fleurus,  and  from  this  point  the  first  line  displays  be¬ 
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fore  the  front  of  the  enemy.  Gournai,  an  officer  of  great  merit, 
posts  the  cavalry  of  the  left  in  the  little  valley  in  front  of  the 
enemy’s  right ;  he  iorms  the  project  of  outflanking  their  right 
and  taking  it  in  flank  by  a  bold  movement  that  the  ground  fa¬ 
voured. 

Luxembourg  finding  the  ground  on  the  right  very  broken, 
throws  some  infantry  into  St.  Amands  ;  and  perceiving  that  the 
left  flank  of  the  enemy  is  uncovered,  conceives  the  project  of 
completely  turning  the  left  of  his  position  and  attacking  him  in 
rear,  whilst  at  the  same  time  he  causes  him  to  be  attacked  in 
front  and  on  the  flanks.  He  therefore  crosses  the  brook  of  St. 
Amands  at  Ligny  and  at  the  castle  of  Ligny,  with  20  battalions 
and  30  squadrons  ;  1 5  of  these  battalions,  with  a  numerous  ar¬ 
tillery,  he  displays  above  St.  Amands  ;  and  then  with  the  caval¬ 
ry  and  4  or  5  battalions  reascends  the  brook,  which  he  crosses 
at  its  source  near  the  great  road  to  Brussels.  The  enemy  have 
no  knowledge  of  this  grand  and  brilliant  movement,  by  which 
Luxembourg  with  part  of  his  cavalry  and  a  few  battalions  of  in¬ 
fantry  gained  their  rear.  By  meridian  all  the  dispositions  are 
completed,  and  on  the  given  signal  the  army  moves  forward  to 
the  attack  on  all  sides.  Gournai  with  the  left  wing  of  cavalry, 
outflanks  the  right  wing  of  the  enemy,  and  overthrows  them. 
Luxembourg  forces  the  second  line  to  face  about  (volte  face ), 
to  make  head  against  him.  The  enemy  is  also  compelled  to 
cover  his  left  flank,  to  sustain  the  attack  of  the  infantry  march¬ 
ing  out  of  St.  Amands.  Attacked  on  three  sides,  they  can  no 
longer  resist ;  and  notwithstanding  a  most  obstinate  resistance, 
they  are  broken  at  all  points,  and  forced  to  retreat  most  preci¬ 
pitately  on  Charleroi  and  Brussels.  The  loss  of  the  enemy 
was  about  14,000  men,  including  8000  prisoners,  and  49  pieces 
of  cannon.  The  French  loss  was  about  4000  men,  including 
300  officers. 

We  see  by  this  description,  that  the  hostile  army  was  totally 
destitute  of  all  the  resources  of  fortification.  If  they  had  mask¬ 
ed  the  opening  near  the  causeway  (chaussee)  to  Brussels,  by  a 
redoubt  or  intrcnchment,  they  would  not  have  been  turned  by 
the  cavalry  ;  if  they  had  fortified  St.  Amands,  they  would  not 
have  been  attacked  on  their  left  flank  ;  if  they  had  held  Fleurus 
by  a  van-guard,  they  would  have  greatly  embarrassed  Luxem¬ 
bourg  ;  and,  if  they  had  advanced  a  few  batteries  to  sweep  the 
valley  in  front  of  their  right,  they  would  not  have  been  taken 
in  flank  by  a  wing  of  cavalry  only. 
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It  must  be  confessed  that  Luxembourg’s  coup  d'ail  did  won¬ 
ders  in  th is  great  battle  ;  he  conceived  his  plan  at  the  very 
moment  of  reconnoitring  St.  Amand,  and  he  executed  it  w  ith 
the  swiftness  of  thought.  In  fighting  this  battle,  his  object  was 
to  profit  of  the  ascendancy  that  he  possessed  over  the  enemy’s 
General  ;  and  to  so  weaken  their  army,  as  to  put  it  out  of  their 
power  to  keep  the  field.  Having  become  master  of  the  coun¬ 
try,  he  easily  subsisted  his  army,  which  he  employed  in  ulte¬ 
rior  operations. 

We  will  now  place  in  comparison  with  this  battle,  that  which 
was  fought  in  our  own  days  in  the  plains  of  f  ieurus,  and  which 
constitutes  an  epoch  in  the  military  ann'  o,  the  last  war. 

The  French  army  having  been  assembled  by  the  General  in 
Chief  on  the  right  bank  of  the  Sambre,  its  first  operation  was 
the  siege  of  Charleroi,  which  was  invested  on  the  30  Prairial  of 
of  the  2d  year  (1794)  by  13  battalions  and  >  regiments  of  ca¬ 
valry  ;  forming  one  division,  which  was  charged  w’itb  the  siege. 

The  army  remained  in  observation  upon  the  left  bank,  co¬ 
vering  the  siege  by  defensive  disposition  s.layed  in  the  form 
of  a  crescent,  and  extending — 1st,  trorn  i  •  aine  L’Evgque  to 
the  Pieton  in  front  of  Courcelle  ;  £d,  from  the  Pieton  in  front 
of  Gosselies,  to  Heppignies  :  3d,  troro  Heppignies  to  Fleurus  ; 
4th,  from  Fleurus  to  the  bend  made  by  the  Sambre  at  Auveloix 
and  Tamines.  The  length  of  this  semi  circular  disposition  ex¬ 
ceeded  24,000  metres  (15^  miles).  The  French  army  was 
75,000  strong,  of  which  11,000  were  cavalry*.  It  had  10  com¬ 
panies  of  horse  artillery,  manusuvring  00  pieces  ;  which,  added 
to  40  heavy  pieces  and  200  battalion  guns,  made  a  total  of  300 
pieces  that  were  distributed  on  tbe  several  points  of  the  defensive 
front. 

The  head  quarters,  established  at  Marchiennes,  were  covered 
by  Dories  brigade,  posted  in  advance  of  Fontaine  l'Eveque,  and 
by  Montaigu’s  brigade,  stationed  between  Trasignies  and  the 
Pieton. 

Morlot’s  division  rested  upon  the  Pieton  in  front  of  Gosselies  ; 
its  front  covered  by  morasses,  and  its  right  secured  by  two 
redoubts.  Kleber’s  division  was  posted  in  second  line,  to 
guard  the  course  of  the  Pieton :  this  position  was  only  taken 
in  the  night  preceding  the  battle  ;  during  the  siege,  this  divi- 

*  Jomini  states  the  French  armv  to  have  been  very  nearly  100,000 
strong.  Translator. 
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sion  had  held  post  behind  Fontaine  l'Eveque,  to  cover  M archi¬ 
ves.  Championnet’s  division  was  stationed  in  advance  of 
Heppignies,  its  front  inclining  towards  Fleurus,  and  covered  by 
abattis.  On  its  centre  a  lunette  was  cons'ructed,  armed  with 
heavy  pieces. 

Fleurus  was  covered  by  a  redoubt,  and  occupied  by  two  bat¬ 
talions.  Lefevre's  division  was  posted  in  rear  of  Fleurus,  with 
its  right  behind  Lambusart  :  this  village  was  covered  by  two 
redoubts.  The  front  of  this  division  was  covered  by  a  continu¬ 
ous  intrenched  line.  Between  the  divisions  of  Championnet 
and  Lefevre,  lay  the  great  plain  from  Ransart  to  Fleurus,  which 
was  occupied  by  a  reserve  of  cavalry  of  5000  men,  command¬ 
ed  by  General  Dubois.  The  remainder  of  the  cavalry  made 
part  of  the  8  corps  or  divisions,  whose  respective  positions  we 
have  just  stated. 

The  right  of  the  army,  from  Lambusart  to  the  bend  of  the  ri¬ 
ver,  was  composed  of  Marceau’s  division  of  22  battalions  ;  it 
held  by  a  detachment  Boulet  and  Vantersee,  and  occupied  the 
posts  of  Auveloix,  Ham,  Floresse,  and  Tamines. 

Whilst  the  siege  of  Charleroi  was  pressing  with  vigour  by  £ 

Hatry's  division,  under  the  direction  of  the  chief  engineer  Ma-  ™:*our  Charm- 
rescot,  the  combined  army  commanded  by  the  Prince  ot  Co- 
bourg,  was  making  preparations  to  succour  the  place.  One 
corps  d’armee  advanced  by  Mons,  Soignies  and  Nivelles  ;  whilst 
another,  commanded  by  General  Beaulieu,  advanced  by  Na¬ 
mur.  This  army  was  upwards  of  100,000  strong,  of  whom 
18,000  were  cavalry  ;  and  it  had  a  formidable  artillery.  Since 
the  battle  of  Malplaquet,  two  such  great  armies  had  not  been 
seen  engaged. 

On  the  6th  Messidor,  advice  was  brought  of  the  march  of  the 
enemy’s  columns.  On  the  7th,  they  encamped  at  la  Chapelle- 
Herlaymont,  near  Sambref  and  Mazy,  where  they  formed  them¬ 
selves  in  order  of  battle  ;  their  right  was  commanded  by  the 
Prince  of  Orange,  the  centre  by  the  Prince  of  Cobourg,  and 
the  left  by  General  Beaulieu. 

On  the  7th,  at  six  in  the  evening,  Charleroi  surrendered  ;  its  Surrender  of 
capitulation  made  Hatry’s  division  disposable;  and  during  the  7th“r *101  u" 
night  it  took  post  in  second  line  as  high  up  as  Ransart  and 
facing  the  plain  of  Fleurus.  Every  exertion  was  made  to  com¬ 
plete  the  redoubts  and  other  intrenchments. 

General  Kleber  was  directed  to  detach  a  few  battalions  un- 
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attack  of  General 
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tier  the  Chief  of  Brigade  Bernadotte,  to  occupy  the  posts  upon 
the  Pieton. 

At  the  very  moment  that  Charleroi  surrendered,  the  enemy 
attacked  the  French  outposts,  to  make  a  reconnaissance  and  ap¬ 
prize  the  commander  of  that  fortress  of  their  arrival.  On  the 
8th,  at  break-of-day,  the  general  attack  took  place  along  almost 
the  whole  extent  of  the  line. 

The  French  made  use  of  the  balloon  raised  at  Jumet,  to  ob¬ 
serve  the  march  and  dispositions  of  the  attacking  columns.  It 
is  said  that  this  balloon,  hovering  in  the  air,  gave  great  uneasi¬ 
ness  to  the  enemy’s  army. 

The  enemy  made  a  most  furious  attack  upon  the  left,  defend¬ 
ed  by  Montaigu’s  division  which  occupied  the  wood  and  castle 
of  Trasignies.  After  a  desperate  resistance,  this  division  aban¬ 
doned  its  position,  and  retired  ;  one  part  upon  Dorie’s  brigade, 
and  the  other  upon  Marchienties. 

Three  battalions,  detached  from  Kleber’s  division  to  sustain 
Montaigu’s,  debouched  out  of  Courcelle  and  prepared  to  charge 
the  enemy  in  flank  ;  but  the  retreat  of  Montaigu’s  division 
compelled  these  battalions  to  return. 

In  this  posture  of  affairs,  General  Kleher  received  orders  to 
cover  the  left  of  the  centre  of  the  army,  by  defending  the  right 
bank  of  the  Piston. 

After  the  retreat  of  Montaigu's  division,  the  enemy  advanced 
in  front  of  Marchiennes  and  established  four  pieces  of  artillery 
on  the  heights  of  St.  Fiacre,  from  whence  they  battered  the 
head  quarters  ;  but  their  main  attack  was  against  Dorie’s  posi¬ 
tion,  whose  brigade  had  been  reinforced  by  part  of  the  troops 
of  Montaigu's  division.  A  body  of  about  3,000  cavalry  charged 
Dorie’s  command  ;  hut  were  repulsed  by  the  fire  of  grape,  and 
of  the  infantry,  who  sustained  the  charge  with  the  greatest 
fortitude. 

Whilst  these  events  were  passing  at  Fontaine  L’Eveque,  Ge¬ 
neral  Kleher  crossed  the  Pieton  aDd  arrived  with  a  few  squa¬ 
drons  and  battalions  on  the  left  flank  of  the  enemy  ;  and  rang¬ 
ing  himself  in  battle  on  the  edge  of  the  wood  ofMonceaux,  esta¬ 
blished  there  a  battery  which  taking  in  reverse  that  of  the  ene¬ 
my,  soon  silenced  it.  At  the  same  instant  all  the  troops  from 
the  posts  on  the  Pieton  advanced,  under  the  command  of  the 
Chiefs  of  Brigade  Bernadotte  and  Duhem,  and  attacked  the 
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enemy  in  flank  ;  this  attack  forced  them  to  retire,  and  re-esta¬ 
blished  the  left  in  its  line  of  battle. 

At  the  same  time  that  the  Prince  of  Orange  was  attacking  ri^ta^D°n 
ihe  left  of  the  army,  General  Beaulieu  directed  his  attacks  *j®“eral  ^eau" 
against  the  right  wing.  After  insulting  the  post  of  Auveloix,  to 
induce  a  belief  that  he  intended  to  completely  turn  the  right,  ho 
carried  his  principal  forces  against  Marceaux's  dirision,  which 
defended  Boulct  and  the  redoubts  covering  Lambusart.  All 
these  posts  were  successively  abandoned,  and  the  attack  was 
commenced  upon  the  main  body  of  the  division,  which,  after 
a  desperate  and  murderous  resistance,  was  compelled  to  retro¬ 
grade.  Taking  advantage  of  this  movement,  the  enemy  pushed 
forward  3,000  cavalry  who  completely  routed  the  troops,  and 
forced  them!  to  retire  over  to  the  right  bank  of  the  Sambre  by 
Auveloix  and  'Famines.  A  few  battalions,  however,  fell  back 
upon  the  right  of  Lefevrc’s  division  ;  this  is  what  the  greatest 
part  of  the  division  should  have  done,  but  which  all  the  efforts 
of  the  brave  Marceau  could  not  accomplish  ;  such  terror  did 
the  enemy’s  cavalry  spread  among  the  French  infantry. 

The  attacks  upon  the  centre  divisions  were  feebly  conducted  ; 
the  object  of  the  enemy  being  to  turn  the  centre  by  the  right. 

The  success  that  attended  Beaulieu,  led  the  enemy  to  attack 
these  ;  the  advanced  posts  of  Fleurus  were  forced,  and  likewise 
Lambusart,  which  covered  the  right  of  Lefevre’s  division.  This 
division  retired  in  order  behind  its  intrenchments,  and  provided 
for  the  safety  of  its  right,  which  Beaulieu  was  on  the  point  of 
turning. 

General  Marceau  having  retired  to  the  right  of  Lefevre’s  di¬ 
vision  with  a  few  infantry,  found  there  six  battalions  thaUGe- 
nerals  Lefevre  and  llalry  had  marched  to  support  him  ;  with 
these  troops  he  attacked  the  enemy  in  the  wood  of  Lambusart, 
fro;.i  which  he  drove  them,  and  covered  the  right  of  the  posi¬ 
tion.  In  the  meantime  the  whole  of  Hatry’s  division  marched 
by  its  right  Hank,  and  advanced  to  sustain  the  front  attacks 
that  the  enemy  were  making  on  the  intrenchments.  The  two 
divisions  united,  received  his  first  attack  in  such  a  manner,  as 
>o  induce  him  to  suppose  that  it  would  be  impossible  to  force 
•hem  ;  nevertheless  the  attack  was  thrice  renewed  with  great 
desperation,  and  with  immense  loss  on  both  sides. 

The  attacks  on  the  centre  were  nothlirected  against  Lam¬ 
busart  alone  ;  one  of  the  main  attacks  was  upon  Cbampionnet’s 
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illusion  ;  this  division  constantly  repulsed  the  enemy,  and  wa- 
supported  by  the  reserve  of  cavalry  that  had  advanced  up  to  it. 
to  sustain  its  right. 

Things  were  in  this  posture  when  an  unknown  person  brough' 
(fen'era'i'champr  the  false  intelligence  to  General  Cbainpionnet,  that  Lambusart 
thtf^Gene'raJ1  fniiad  been  carried,  and  that  the  whole  right  was  retreating.  The 
spou  ipreat  com*  General  believing  himself  to  be  no  longer  in  a  situation  to  re- 
u.o.  La\dir>.  sjs^  tjje  e(ports  0f  so  many  united  forces  as  would  now  be  direct¬ 
ed  against  him,  made  preparations  to  retreat.  Already  several 
pieces  of  artillery  rvere  withdrawn  from  the  redoubt  and  the 
cavalry  had  made  a  retrograde  movement,  when  the  General  in 
Chief  arrived  from  the  left  with  4  battalions  of  Kleber’s  divi¬ 
sion,  to  support  the  position  ot  Heppignies. 

The  General  hesitated  a  moment  on  the  degree  of  confidence 
to  be  placed  in  the  report  of  a  man  who  bad  disappeared ; 
thinking  that  he  must  be  a  traitor,  he  ordered  the  troops  to  re- 
occupy  their  positions,  and  re-established  the  artillery  in  the  re¬ 
doubt.  The  cavalry  again  formed  in  line  of  battle,  and  charg¬ 
ed  the  enemy’s  cavalry,  who  by  a  bold  march  threatened  to 
turn  the  right  of  the  position.  The  4  battalions  that  the  Gene¬ 
ral  had  brought  up,  were  formed  in  column  to  support  the  shock 
of  the  cavalry. 

This  charge  was  made  with  the  greatest  valour — the  whole  ot 
the  enemy’s  first  line  was  overthrown,  and  abandoned  great 
quantities  of  artillery.  However,  the  French  cavalry  ;  formed  in 
a  single  line,  having  neglected  after  the  charge  to  immediately 
reform  and  extend  their  line  to  outflank  the  enemy,  he  profited 
of  this  error,  and  charging  with  his  second  line,  repulsed  the 
French  cavalry  and  regained  his  artillery.  He  was  howevei 
checked  and  forced  to  retire,  by  the  fire  of  the  French  infantry. 

Keeuit  of  the  Disheartened  by  so  many  unsuccessful  attacks,  the  enernv 

battle ;  loss  of  ....  . 

the  armies.  took  advantage  of  the  night  to  retire  ;  leaving  the  held  ol  battle 
in  the  hands  of  the  French.  Such  was  the  issue  of  this  great 
battle,  whose  consequences  w  ere  so  important.  The  combined 
army,  no  longer  in  a  situation  to  hazard  another  battle,  crossed 
the  Meuse  ;  abandoning  the  fortresses  of  Conde,  Valenciennes. 
Quesnoy,  and  Landrecies,  to  their  individual  strength. 

The  enemy  lost  about  10,000  men,  and  2  pieces  of  cannon ; 
the  French  loss  was  estimated  at  CU00  men. 

Befleciousui-  It  is  probable  that  if  time  had  permitted,  the  General  in 

on  the  order  of 

i.atue, and iiefeu-  Chief  would  have  made  great  alterations  in  his  order  of  battle 

aive  dispositions. 
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he  should  have  evacuated  Marchiennes-au-pont,  and  the  right 
bank  of  the  Pieton,  to  have  placed  Dories’ and  Montaigu’s  divi¬ 
sions  on  its  left  bank  in  second  line.  It  seems  that  Fleurus 
should  have  been  more  strongly  intrenched  ;  and  a  disposition 
of  lunettes  should  have  been  made  in  the  plain  between  Fleurus 
and  the  position  of  Heppignies :  the  cavalry  would  have  fought 
with  greater  advantage  under  cover  of  these  defences.  Lastly, 
abattis  and  other  means  of  defence  were  totally  neglected  on 
the  right,  where  they  would  have  been  of  the  greatest  service. 

The  few  engineers,  and  the  shortness  of  the  time  that  they 
had  to  execute  the  works  necessary  on  a  line  of  such  great  ex¬ 
tent,  were  doubtless  the  causes  that  prevented  the  construction 
of  any  in  those  parts  where  the  natural  obstacles  appeared  to  be 
sufficient.  In  the  battle  of  Ib90,  we  see  the  army  upon  the 
defensive  beaten,  notwithstanding  its  courage  ;  because  it  had 
neglected  the  resources  of  fortification,  and  other  indispensable 
precautions.  And  in  that  of  1794,  we  see  victory  resting  with 
the  army  on  the  defensive  that  made  use  of  the  protecting  means 
afforded  by  fortification*. 

*  It  is  difficult  to  understand  what  influence  fortification  had  on  the 
issue  of  this  battle,  which  like  thousands,  was  fought  loo  late  and  without 
object  or  concert.  The  dispositions  of  both  parties,  seem  to  have  been 
wretched;  though  we  find  a  few  subordinates,  such  as  Kleber,  Lefevre. 
Beaulieu,  and  Championnet,  conducting  their  small  commands  with  abili¬ 
ty.  Had  the  Prince  of  Cobourg  acted  in  mass  against  any  one  or  two 
points,  the  French  army  which  occupied  a  front  of  15  miles  !  must  have 
been  totally  destroyed.  The  attacks  were  all  isolated  and  unconnected, 
and  made  in  succession  ;  and  at  the  decisive  moment,  when  the  fate  oi  the 
French  army  was  decided,  the  Prince  of  Cobourg  ordered  a  retreat,  be¬ 
cause  he  found  that  Charleroi  had  surrendered  !  as  if  the  capture  of  the 
French  grand  army  was  nothing  when  compared  with  a  paltry  for, tress. 
This  is  the  3d  battle  of  Fleurus;  a  battle  was  fought  by  General  Jourdan 
on  the  same  ground  on  the  3d  of  June  (24  days  previous),  in  which  he  was 
beaten  by  Cobourg,  and  compelled  to  re-cross  the  Sambre,  which  he  again 
passed  for  (he  fifth  time  and  a  third  time  bombarded  Charleroi.  But  we 
will  quote  the  words  of  a  celebrated  writer ; 

The  French  army  occupied  a  position  in  the  form  of  a  crescent,  in 
“  front  of  Charleroi,  with  its  two  extremilies  resting  upon  the  Sambre ;  the 
“  right  towards  Lambusart  and  the  woods  of  Copiaux,  and  the  left  towards 
“  Landely.  Its  whole  front  was  covered  by  intrenchuicnts. 

“  This  circular  position,  sometimes  necessary  to  cover  a  siege  against 
“  great  forces,  was  dangerous  in  proportion  to  its  great  length  ;  and  was 

as  much  ex;  sed  as  a  parallel  line  with  a  river  at  its  back,  in  case  the 
*<  allies  made  a  vigorous  effort  in  mass  against  one  of  its  extremities. 

M  But  the  Trince  of  Cobourg  thought  differently ;  he  formed  his  army 
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Battles  Alontenotte,  Millesimo,  <5>-c.  in  the  fourth  year  (1796.) 
obser-  The  two  campaigns  of  Napoleon  in  Italy,  in  1796  and  1797, 
will  form  an  epoch  in  history,  from  the  extent  of  his  conquests; 
and  in  military  annals,  by  the  methods  and  principles  employ¬ 
ed  in  ejecting  them,  and  the  great  improvement  that  they  have 
produced  in  grand  tactics.  This  important  observation  should  not 
escape  those  who  meditate  on  these  sublime  exploits — that  each 

“  into  5  corps,  subdivided  for  9  attacks  upon  diverging  radii,  which  be- 
“  longing  to  a  circumference  more  elongated  than  Jourdan’s  line,  werecon- 
“  sequently  more  isolated  and  possessed  less  ensemble  than  the  French  di- 
“  visions  which  concentrated  in  proportion  as  they  were  driven  in. 

“  This  disposition  was  in  truth  two  concentric  semi-circles.  Th" 
4  French  semi-circle  being  of  the  shortest  diameter,  and  consisting  of  inte- 
“  nor  parts  which  could  connect  with  each  other  by  the  chord  of  the  arc, 
“  was  necessarily  stronger  than  that  of  the  allies,  which  was  exterior,  and 
•l  consequently  of  much  greater  extent,  and  tvhose  wings  could  not  sustain 

nor  even  communicate  with  each  other,  except  by  making  the  circuit  of 
“  the  circumference. 

“  To  justify  this  multiplicity  of  columns,  it  was  pretended,  that  the 
“  French  army  was  to  be  attacked  at  the  same  time  along  its  whole  fron* 
“  The  science  of  war  had  for  centuries  consisted  on  the  contrary,  ofknow- 
“  ing  how  to  engage  the  greatest  portion  of  force  against  a  single  part  cf 
,l  the  enemy’s  front.  Caesar,  Vegetius,  Folard,  and  especially  Frederick, 
“at  the  battle  of  Leuthen,  bad  demonstrated  under  the  title  ol  the  ob- 
“  lique  order,  and  by  many  other  systems,  how  certain  is  the  success  c 
“  such  combinations. 

“  How  did  it  happen  that  in  the  first  wars  of  the  revolution,  the  minds 
“  of  men  were  so  perverted  as  to  attempt  to  operate  against  principles,  and 
“  to  undertake  to  attack  the  whole  front  of  the  enemy,  even  when  the-.- 
“  were  superior  in  numbers  ?  To  my  miud  it  is  evident  that  80,000  men  by 
“  attacking  one  half  of  an  army  of  100,000  men,  and  reducing  the  other 
“  half  to  a  state  of  inaction,  act  with  more  wisdom  than  if  they  attacked 
“  the  whole  front,  in  order  to  fight  the  100,000  men. 

“  The  Prince  of  Cobourg  having  imbibed  the  gross  errors  that  Laser 
‘  had  promulgated,  and  which  Mack  had  so  unfortunately  put  in  practice 
“  in  the  preceding  campaign,  resolved  to  attack  the  French  army  on  all 

“  points.”  [Here  follows  Iht  relation  of  the  0a!!:  ' - “  It  is  evident 

<:  from  this  narration,  [that  the  two  right  divisions  under  Marceau,  were 
“  forced  to  re-pass  the  Sambre  ;  that  the  left  under  Montaigu  had  fled  from 

the  field,  and  the  far  greater  part  re-passed  the  river ;  and  that  part  of 
“  the  centre  was  foiced  to  retire  to  new  positions.  It  is  true  that  KJeber’s, 
“  Championnet’s,  and  Lefevre’s  divisions  still  maintained  their  ground 
“  with  vigour  ;  but  the  columns  with  which  they  were  engaged,  had  re- 
“  ceived  orders  to  retire. 

“  It  is  probable  that  if  the  three  columns  of  the  Prince  of  Orange,  in 
“  stead  of  retiring  upon  Forchies  and  Anderlues,  had  united  with  Quasda- 
u  nowick  (the  2d  corps  on  the  right)  to  attack  Gosselies  and  Juroet;  whilst 
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of  these  campaigns  may  be  considered  as  one  single  and  great 
achievement,  all  the  events  of  which  are  so  connected  together, 
that  we  cannot  remove  a  single  one  without  destroying  the 
beauty  and  relation  of  the  whole.  We  regret  extremely  that 
we  have  not  the  necessary  materials  to  describe  the  particulars 
of  a  few  battles,  under  the  relations  of  field  fortification. 

We  would  show  in  what  manner  the  arm  of  engineering,  both 

• 

“  Prince  Kaunitz,  the  Archduke  Charles,  and  Beaulieu  (the  3d,  4th,  and 
“  5th  corps  to  the  left)  had  united  against  Fieurus ;  the  allies  must  have 
“  been  victorious.  But  the  Prince  of  Cobourg  who  could  sacrifice  10,000 
“  men  to  save  a  paltry  town,  never  knew  how  to  risk  a  battalion  to  at- 
“  tempt  a  grand  stroke  against  an  army.  Charleroi  being  taken,  he  thought 
“  that  he  ought  to  retire  ;  and  he  gave  orders  to  retreat  at  the  very  mo- 
“  ment  when  a  simultaneous  effort  of  his  corps,  would  have  gained  him 
“  the  victory  and  Charleroi  too,  for  this  place  was  no  longer  tenable. 

“  Notwithsianding  all  the  incoherence  of  the  attacks,  we  see  from  the 
“  posture  which  affairs  were  in  between  3  and  4  o’clock  (P.  M.),  that  the 
“  French  were  about  to  be  forced  to  re-pass  the  Sambre.  And  we  may 
“judge  what  would  have  happened,  if,  instead  of  beginning  the  battle  by 
“  isolated  columns,  the  allies  had  concentrated  their  efforts.  By  resting 
“  their  right  under  the  Prince  of  Orange  on  the  Pieton  towards  Thumeon 
“  and  Gosselies,  their  centre  on  Wagnfi  and  Fieurus,  and  their  left  upon 
“  Lambusart  (this  line  would  not  exceed  3  leagues,  and  would  soon  have 
“  been  shortened  to  2),  they  would  not  have  had  to  fight  the  French  left, 
and  they  w’ould  in  any  event  have  saved  their  communications  by  Lou- 
vain  and  Tirlemont;  whilst  by  carrying  their  blows  against  the  French 
“  left,  towards  Trassegnies  and  Fontaine  L’F.veque,  they  might  loose  all 
“  their  communications. 

“  General  Jourdan  must  have  been  most  happy  to  find  the  enemy  re- 
treating  at  the  moment  that  the  victory  was  at  least  undecided.  He 
“  caused  Kaunitz’s  column,  which  covered  the  retreat,  to  be  pursued  by 
“  General  ltubois  with  the  reserve  of  cavalry.  A  charge  was  made  neai1 
“  St.  Fiacre  ;  the  Austrian  Hussars  were  warmly  pressed,  and  their  in- 
“  fantry  formed  the  square.  But  the  Prince  of  Lambese  having  advanced 
“  with  the  carabiuiers,  overawed  the  French  squadrons  and  checked  them. 
“  It  has  been  said  that  this  charge  decided  the  victory  ;  hut  it  was  not  so. 
“  The  whole  army  was  already  in  retreat  pursuant  to  order,  when  this 
“  charge  was  attempted ;  it  had  no  other  result  than  some  slaughter.  The 
“  prisoners  were  few ;  some  cannon  were  taken  by  the  light  cavalry  and 
“  second  line  ;  but  were  re-taken.  The  loss  on  each  side  may  be  estiinat- 
“  at  4  to  5,000  men  hors  de  combat. 

“  The  French  army  remained  in  its  intrenched  positions.  The  Fiince 
“  of  Qobourg  retired  upon  Nivelles.” — See  Jomini ,  Part  II,  vol.  0. 

Many  «f  the  details  given  by  Jomini,  essentially  differ  from  the  above 
description;  but  the  whole  was  so  replete  with  blunders,  that  it  is  not 
worth  entering  into  details  when  we  know  the  general  vices  and  defects  of 
the  disposition*,  'flic  retreat  of  the  Prince  of  Orange  was  most  unlucky. 
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on  the  side  of  the  French  and  on  that  of  the  enemy,  was  at 
each  instant  combined  with  the  other  arms,  to  modify  their  ef¬ 
fects.  By  describing  the  works  of  all  kinds  constructed  upon 
the  different  positions,  we  would  show  the  use  and  value  of 
fortification,  and  its  influence  in  the  favourable  and  unfavour¬ 
able  circumstances  in  which  the  belligerent  armies  found 
thejnselves  each  day.  But  what  should  console  us  for  the  want 
of  these  details,  is  the  hope  of  one  day  seeing  the  description 
of  those  ihemorable  events  presented  for  the  instruction  of  young 
officers  and  meditation  of  all  military  men,  by  the  General  who 
directs  the  labours  of  the  depot  de  la  guerre.  This  inestimable 
work  will  be  distinguished  above  all  others  of  the  kind  that  ex- 
ist,  by  the  accuracy  of  the  facts  and  the  clearness  and  correct¬ 
ness  of  the  topography. 

In  both  these  campaigns,  the  French  General  had  too  few  ca¬ 
valry  ;  and  his  operations  were  in  a  country  too  much  broken 
and  diversified,  to  rest  upon  this  arm  his  hopes  of  success. 
Like  all  the  Generals  of  antiquity,  he  was  convinced  that  in¬ 
fantry  is  the  soul  of  armies  ;  and  by  the  manner  in  which  he 
supported,  seconded,  and  protected  his  infantry,  he  arrived  at 
ihose  dazzling  results,  which  are  both  subjects  of  admiration  and 
instruction  ;  and  which  prove  that  an  able  General  may  expect 
to  conquer,  when  he  knows  how  to  combine  all  the  elements  of 
force  under  his  command,  and  to  give  to  them  all  the  impulse 
and  celerity  of  which  they  are  susceptible. 

Rattle  Of  Mon-  We  have  already  stated  (art.  57)  in  what  manner  the  army 
per1i0tt.e7962th(S^e  of  Italy  had  been  suddenly  roused  from  inaction  by  Napoleon  ; 

'l!,p  his  first  movements  were  the  preludes  of  the  battle  of  Monte- 
notte.  Let  us  consider  that  part  of  this  general  action,  which 
relates  to  fortification.  Before  the  18th  Germinal,  a  great  re¬ 
doubt  was  constructed  on  an  advantageous  position  that  cover¬ 
ed  the  centre  of  the  army.  The  enemy  had  formed  the  pro¬ 
ject  of  penetrating  at  this  point;  conceiving  it  possible  to  cut 
the  French  army  in  two.  The  French  General  ordered  1500 
grenadiers  to  defend  the  redoubt,  and  to  hold  in  check  the 
great  forces  that  General  Beaulieu  had  brought  forward.  A 
most  desperate  and  glorious  defence  afforded  time  to  a  division 
to  arrive  in  rear  of  the  redoubt,  to  support  it  and  check  the 
enemy.  Whilst  a  battle  without  any  great  object  was  thus 
fighting  in  the  centre,  the  French  General,  by  rapid  and  admi¬ 
rably  combined  movements,  turned  the  right  of  the  hostile  ar¬ 
my,  pul  it  to  rout,  and  gained  a  complete  victory. 
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The  redoubt  of  Montenotte,  which  contained  some  artillery  up6B®b“7e»«°u“ 
and  two  battalions,  was  probably  not  a  simple  redoubt  with  of  aioDtenotte. 
unflanked  ditches  ;  it  is  probable  that  it  was  a  small  fort,  with 
flank  fires  and  defences  in  the  ditches.  The  complete  descrip¬ 
tion  of  this  battle  will  establish  these  instructing  details. 

After  the  battle  of  Montenotte,  the  army  crossed  from  the  di-  ^Result  oC  the 
viding  slopes  ( versans )  of  the  Mediterranean  Sea,  to  those  oi 
the  ocean  ;  passed  the  summit  ot  the  Alps,  and  assumed  the 
offensive.  We  behold  this  army,  which  a  short  time  before 
was  broken  and  dispirited,  acquire  the  greatest  confidence  in 
its  General  and  in  its  own  strength,  and  march  from  victory  to 
victory  !  So  powerful  is  the  empire  of  genius. 

The  army  made  several  movements  after  the  battle  of  Mon-  Battle  ?/.  J**1' 
tenotte,  which  led  to  the  battle  of  Millesimo.  Let  us  pause  a  “anal, 
moment  to  contemplate  a  special  operation,  connected  with  the 
use  of  fortification.  On  the  24th,  General  Provera  was  enve¬ 
loped  in  his  position  at  Cassaria,  by  several  French  corps. 

Being  summoned  to  surrender,  he  refused,  and  retired  into  the 
castle  of  Cassaria  with  1500  grenadiers.  The  slight  fortifica¬ 
tions  of  this  castle  were  made  such  good  use  of,  that  the  enemy 
maintained  himself  in  it  during  the  whole  day,  and  repulsed 
the  attacks  of  3  French  columns. 

The  enemy’s  General  intended  under  cover  of  night,  to  cut 
his  way  sword  in  hand  through  the  French  troops.  But  Gene¬ 
ral  Bonaparte  in  this  instauce  showed  himself  both  an  able  Ge¬ 
neral,  and  a  good  artillerist  and  engineer.  He  caused  the  ene¬ 
my  to  be  invested  by  a  cordon  of  battalions  distant  150  metres 
(16i3  yards)  from  the  intrenchments,  and  epaulments  made  of 
large  casks  to  be  constructed  and  armed  with  howitzers,  &c. 

By  these  novel  dispositions,  the  idea  of  which  was  derived  from 
the  theory  of  the  attack  of  fortresses,  he  deprived  General  Pro¬ 
vera  of  all  hopes  of  cutting  his  way  through  the  French  forces. 

On  the  25th  at  break  of  day,  the  armies  found  themselves  in 
presence  of  each  other  ;  the  left  of  the  French  still  enveloping 
and  cannonading  the  castle  Cassaria,  which  surrendered  at  dis¬ 
cretion  at  the  moment  that  the  General  was  carrying  the  greater 
part  of  his  forces  to  the  right,  to  attack  the  intrenched  village 
of  Dego.  What  combats  must  he  fought  before  these  intrench¬ 
ments  are  forced  !  The  village  is  turned,  attacked,  and  car¬ 
ried  after  several  charges  with  the  bayonet.  This  splendid 
victory  made  the  French  General  master  of  the  position  of  Mil¬ 
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The  Gllage  of  Dego  was  of  such  great  importance  to  citlx 
army,  that  General  Beaulieu  caused  it  to  be  attacked  on  the  26t 
by  the  elite  of  his  army,  and  succeeded  in  driving  the  Frenc 
from  it.  In  the  course  of  the  same  day  Napoleon  directei 
fresh  attacks  upon  the  batteries  and  intrenchments  thatcoverec 
the  position  of  Dego.  Several  times  the  columns  were  repulsed 
but  at  last,  after  many  movements  and  combined  attacks,  th> 
enemy  are  compelled  to  retire  in  disorder,  and  with  great  loss* 

The  victories  ofMillesimo  and  Dego  obtained  for  the  Frencl 
General  great  advantages  ;  he  gained  possession  of  large  maga 
zines  of  provisions  and  munitions  of  war,  which  happily  afford 
ed  him  the  means  of  giving  the  enemy  no  respite.  He  h? 
weakened  their  army  by  12,000  men  and  40  pieces  of  cannot 
He  had  separated  the  combined  armies,  and  was  upon  the  e% 
of  forming  a  junction  with  the  division  that  had  already  occ 
pied  the  valley  of  the  Tanaro. 

If  we  were  to  follow  the  marches  and  ulterior  operations  of 
this  army,. every  where  victorious,  we  would  see  it  attacking 
and  forcing  the  redoubts  of  Montezemo,  the  intrenched  camp  of 
Ceva,  and  investing  and  capturing  the  citadel  ofCeva,  &c.  We 
would  behold  the  hostile  army  covering  the  centre  of  its 
position  at  Mondovi,  with  a  formidable  redoubt ;  this  re¬ 
doubt  carried  at  the  point  of  the  bayonet,  and  the  taking  of 
it  become  the  cause  of  gaining  the  battle  of  Mondovi.  But 
these  relations,  so  much  the  more  instructing  to  the  young  offi¬ 
cer,  as  they  are  of  a  nature  to  captivate  his  attention  and  please 
his  imagination,  would  lead  us  far  from  our  subject.  We  only 
purposed  to  examine  the  form  and  properties  of  fortifications, 
and  the  advantages  of  their  use.  We  will  therefore  content 
ourselves  with  observing,  that  by  following  the  two  belligerenl 
armies,  we  would  behold  the  whole  extent  of  the  line  of  opera¬ 
tions  from  Monlenotte  to  Mantua,  covered  with  intrenched 
camps,  redoubts,  posts,  teles  de  pont,  and  fortresses,  kc. 
Whence  we  should  conclude,  that  in  the  present  mode  of  war¬ 
fare,  the  arm  of  engineering  is  ever  active  and  fruitful  in  de¬ 
fensive  resources,  and  has  an  influence  that  increases  in  pro¬ 
portion  as  Ihc  science  of  war  tends  to  perfection  and  is  carried 
on  upon  a  grand  scale  ;  and  that  the  study  of  field  fortification 
should  be  an  essential  part  of  the  education  of  young  officers  of 
al  l  arms. 
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